
DOCUMENT RESUME

ED 074 300 VT 019 821.

TITLE The Presidentos Report on Occupational Safety and
Health.

INSTITUTION Department of Health, Education, and Welfare,
Washington, D.C.; Department of Labor, Washington,
D.C.

PUB DATE May 72
NOTE 206p.
AVAILABLE FROM Superintendent of Documents, U.S. Government Printing

Office, Washington, D.C. 20402 (S/N 2915-0011,
$1.75)

FERS PRICE MF-$0.65 HC-$9.87
DESCRIPTORS Accidents; Federal Laws; *Health Health Occupations

Education; Injuries; Inspection; Law Enforcement;
Occupational Diseases; *Safety; Safety Education;
*Standards; State Programs; Work Environment

IDENTIFIERS *Occupational Safety and Health Act of 1970

ABSTRACT
This report describes what has been done to implement

the Occupational Safety and Health Act of 1970 during its fiist year
of operation. The report examines the responsibilities of the
Department of Labor for setting safety and health standards and also
explores the activities of the Department of Health, Education, and
Welfare in research and training. Implementation of the Act included
cooperative programs with state governments. Among the data in the
report are work-injury rates by industry for the period 1958-70,
occupational safety and health grants and contracts, and hazard
surveys.- (MF)



111

II
I

it
N

II
10:

(1,111,

I

11 N
N

...

1.1,1.1

1.11.1,14

F
1,

11,111,1"1 ' riicd,
9,9

191,,
,19

014,1191"'firi
Ili

111

1

,/11114' IIIIN
1,1,111.1"1,

u

111"

1.1111,
,;1,11,.:111

,J1/1"i"41,
N

"1
1,

1

1.i.11"'llirl
1,,1!

1111,i
h

I

II,
d

1.1111c
I'

tl
,H

I
,

r

I
1,hd

II

I
II

I
II

,
1,1

,

"

I

,I111

Irl
"

Ir
"

I
I

I

I
,I

II

1111,11111,
I

r

,111

II
d

11

1'111

I
II:

II IIIN
ill

,

I
M

I

I

M
i,1

:11
II

I'
II

rr
I

h
,

I

I
II

Ir
Im

illi
111

I

r

"

1,11'111
,1

111111"

1

'1, ,

I k IM
I

11'
II.

I

IIII

II

M
I

"
I

II N

IIII

II'

lii
11011

iliIIIIIIIir,
i'I 11

,,,(,,iiii0
IIiii

Iiriii
1,

,h1

ii,, 111
d9

i tillir I) !Ii!Illidhrr
I,II,Irr

111111,1111Y

III
'II

IIM
IIM

!,,I,

il

i[11,1111.N
,

M
IIhN

IN

J11:Ih
IIN

I

hl

L.

N
I

'

ilIIII'

I
111

IIII
!

IIIJ11111111

11,1,!1,

,11)11:1.11,,I,M

I
M

ilill,11.0
N

iirI
Jil

,

M
,

!II,

I

,,,,,pi
,1

11.11

11,

1111'III
:

'y,
1

11.1111 '111,111,

t .1)111
11,,

,1
i

'

11,1"1
hil

,,,, y
,

,11
,,1,11,,

i

;
$ 'I!'

101,
t111.11111,

11-1

11

III
1,±

,,l,r(,i;
1,,,4111,,..

,,,,,,.1,,,,,,,,,I,(1,
,,,,,

1,11,,!.1,,,,.,,,,,110,..,1H
.i,11,,

h.,
ii,"

,'
,.11.1,II.

,(,11,,i ''''
I'

,,,6, Ill '1

,

.1, 11
hh,

,,,.,,,
,,,,,

,,

,1,,,,
,,,

II
,

..,,11,,h,
1,,,.

i. 111.,1,,.,.1
, oil, ,1.1,11,

,,
.11

1,

.,11,;,,,,,I.,1,i,
IIIIIIIII

I

Illi

I

1
1

II

I
III

,,I 4 1,,
ii:11

1 h

N
 1'

'1',11110. 'Iliil

'
11 ,'

ii

16
'

10 1

'

!
1 i

'ill',

1;1;11,1
111111.

11
1,1,1111'11

11,

II rjir.

.,,
11'

'1

.11
III

:II

I

r

.11

,111111

igli

1

ilt
III

A
(

Illj

!1111
I II

li 1

Iii e
11111111d

1111
,,irli

'1,1
9,11,111 11111

'rim
 '11.1,11111'

111:11,
111111

1

1,111

"11'1,
iir'lliH

ri1i111

11111

.111,11,111,1

ill
'11ii

,111111'111:111,111'lii

111,111111'110,1111,1,1ri:,,11'111'1

111'

'1'ill'1,1,1.111111111irrj1i1j1,11!,,,111111111'111

lii
iii,

lir

Iii:1,,, 11'11,111,..,Iiillir
Ill',

li

,,,,,,'1,111r 'II

111

l'

111t111'
:1

11011:1)

1
1

ill, q,
1

Irir ijr'1'
4111' ii,11

.
I',

1

ii
1

161114;1111
11( jir

1

'11:11111I110
1

1,1111111111111111°!'11

1

Il

Ii11111111,ri,rril.111f11111111),,,,111111111,11.111ill : 1111'11,111r11111111111'111,11111111,1'111111
1111

11111,1'
.11,11

1011,1
11,1111i11:111111;11i11111111111r11,1

c1

ilki
1

,,

III

I1,

1111,

il
III

0
,

.
1

1I1'11111

,
.11

".
,IJ 1,

II I$.1 Ili.,

rill

II,

,,i11111111111.111N
yll,

y II
1,1111,1111

IF,

11i11,111'1'111tM
,111

Ill
1101,1N

1,11,,1,1,iiiii1,,H
1111,111

I

111

1,
1111, :11

111,1,
11

1,11.
,,,11:1

,,,11
1

t

1,1111111,1
I,

,9:117

E
I.

1111:1:

1

4,1

1j
111

III

1111!1

,Iliii0111
Ind

Id

,,,t,1.:1,,

i
1

,I
11.

!Ii,
11,1,1,1,,1 r!,,,,IiI6iiiI'11.,,,,,,,,,,,iil,;,0

1,

,,,

,,,,
,

,,
,,,,,,,,,11

,i.,I.
11,111,.di

IL
,,,,,

7
I

1
1

H
I

i
itli

L
IIIII

Il 111 lr H
A

 il

III

[1111;1
IIII)11.11i ill

1!

! '
111!

11

11

I

ill,

I

ill'
1

II

1

1
II

1

1,11

i,11

11/0 I'
ii1/1,11111111.

11

11
1

1

I
II

I

1

1,i
y1,11

.1

III

I

Id
11,11IN

IIIIIN
Ii111111

ill.1'
1,111

1

11,

ii
IN

0111
I 1

11,11,1

,1111, 11

IIH
.1111,1111111111/J11.11111111111111.111.1111

1.111111111111111111'11

II

III".
"

1
1

1

1

6
1

11

IN
11

11

11
.11.

11
11.1

11,N
I

11.11.1
1

IN

11
1,

I,.
.

li

"111"

1"1/1
IJI

1

1111111
1

1.11
1

1"/

6

11

"11
1

IN
'

'
I

'1
1

'1111
'1

1'1

11

1

IN
N

.1

N
I

III
11

1"

'

1

11

""111111
i

1

1

1

1
1

,

1

111.,1111
1

111

1111' 'II
N

I.
I

1
"II

1,,
III

111.1111:1

"11.1

1

rIN

ill,

1

Jill
iiii

1

1

I

I

1

I

1
1111'

1
1

III"

ilir
111'1?

11111,11°,1
'11111111111"1"1

.11
111111

1
1

'
.

1

11

.
N

jr11,11"111,11i

1H
 N

1

11

N
111.111

111'1111

.

id..
II

I
III

1

"

1"

111
1

1'
1

I

1

11

III

,
1

.
11

1
1

1

N
I

.
1

1

1
II,

11

111
ill

11111
1

.
1,

1

'

1

11

111

'11

I

1

1.11111
I

11.
N

I
1

'
1

1

I
1

li,

11.11111
,

1,
.

11

11

II
II

,
1

1

1

11,1
.111,,,

11

ii
1'1

I
1"111

1

111

"11
1

111
111,1

1

'1

IN
I

1

1
1

I.
,

1

1

ir

1,1
11

N
N

11

I

1

111,,
/11

1,1,,,,
1,11

'1.,
',III

ilk
11

11,1

11

1

1

1

I

.11
N

i
11

1

11

1

'III
ri

1111'1111

1
P1111

11

111.11,
11111/

11

1

.
1

11

1

is1
1,

I,
II

11

1"''111
1

111

11

.,1J11
,,

.1111
1

11,11,1

ii
I1N

J
1N

1
Id

,

1,
il

'
11

1
1,

,ir
11.

1111r
1

1

lel, 11',11,11,1i
1,11

11,1111.

IN
.11,11,11111 ...N

H

N
I

1

""
16 11111

1
II

"

1

11,
1,

1

1

1

II
11.1

1

111/

1
1

11,11/111.
111111,

111,1[..11

.11111
irlill

ii.

11

1

'
N

1

'

1

1

11111
I"

111111

i

1
1

,111

1

1

1
1

1

1

11

II

",1

1,1

1

1

i
IN

IN
,N

J1,11
,

II

1.1.
ri.,

i
1

1

.

111"1',.
III

i
N

11

111,1111
1

11

11,

111,
i

1
1111

11
I

1

111

11
1

.111
11

11

I

1
1

1

III

11
1"/Ilr 1111111"

II
11"

I"
111111.1"

rrillIr
li

I, illt
,

1

1,
,,

,,
,

1
,

.

III
1

,

I
I

I
I

1

N
I,

1,

:I
li

I

IN
I.N

0
N

I
1

ill
I

I

II
II

I

I

I
11

IN
11

1
III

rill
1

11111
1,1'

I'll
'

'
'

1

'

1,

.
'

,

'
I

I

Ill
1

1

',III
11,11,110/11

11',1111.111L
.I'

I'll.
1,111,

1

ii
11,

.1,
I,

,

il

1

1

,

11

1,
1

1,
II

1

1

1,
11

'11
11

lir
1,

1111'1
i

II
i.

II,
H

I
II

I,'
11/

Il
Irr

I

II
rl

I 11'

II
I

II

II

H
I

d
lip

'I
II

III

i

,

.

III1

'fl
I

I

'

N
II,

I

M
I,

I

I

II
II

'

I

11

I
II

1,
,,

II

I

11
II

.11
M

N

1 III

111

.1
I

I
I

I
II

'

I

4
1
1



us. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO,
DUCE) E4ACTLY AS RECEIVED FROMre \ THE PERSON OR ORGANIZATION ORIG-
INATING IT POINTS OF VIEW OR ORIN-
IONS STATED DO NOT NECESSARILY

r.'?"= REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY

THE PRESIDENT'S REPORT ON
OCCUPATIONAL SAFETY AND HEALTH

INCLUDING
REPORTS ON

1PATIONAL SAFETY AND HEALTH

BY THE
UNITED STATES DEPARTMENT OF LABOR

PACE i )

AND BY THE
UNITED STATES DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

(PAGE 99

Ny tl NS?t5 rrintelulyni 14 Doeth-114,11:1n, MG, I
aghiligimh II,C OEVZ Ip.pet ,-vver

Si"Ck Ntill)ber Vi 71,001i



TO THE CONGRESS OF THE UNITED STATES;

On-the-job protection of American workers continues as a high priority
goal in this Administration's effort to improve the quality of life for all
Americans.

The Occupational Safety and Health Act of 1970, which I signed into law
on December 29, 1970, is a major step towards improving workplace con-
ditions. As I said at that time, this legislation is one of the most important
measures ever taken in behalf of those American workers who are covered
by the provisions of the Act.

The accompanying Th- esidnt's Report on Occupational Safe( id Health
describes what has been done to implement the Act during the first year of
its operation, and it also indicates the magnitude and direction of the task
ahead. The report examines tha responsibilities of the Department of Labor
for setting safety and health standards, and for gaining compliance with
those standards. Another part of the report explores the activities of the
Department of Health, Education, and Welfare in research and training.

Like many problems that we face today. the improvement of job safety
and health cannot be accomplished by simply pressing a button. If we are to
reduce the injuries, the illnesses, and the deaths connected with working
conditions, we must take determined actions: we must increase the number
of people who are trained in health and safety techniques; knowledge of the
causes of accidents and illnesses must be developed; this knowledge must be
translated into effective standards; employers and employees require ade-
quate instructions: and standards must be enforced through energetic and
rigorous inspection programs.

Above all else, if we are to be successful, the full collaboration of private
industry, the States and the employees mutt be enlisted.

The Occupational Safety and Health Act of 1970 recognizes the need of
reinforcing the role of the States in resolving our national problems. As a
consequence, the implementation of the Act has emphasized cooperative
programs with State Governments, The involvement of the States in these
programs has been gratifying, It is a testimonial to the flexibility and vigour
of our Federal-State system that the fifty States, the District of Columbia,
Puerto Rico. Guam and the Virgin islands have all expressed a willingness to
develop plans for setting and enforcing standards that are at least on a par
with the Federal requirements fixed by the Act.

In addition, many States are actually aiding the Federal Government by
gathering superior statistical data that will provide a basis for charting the
future direction of safety and health programs, Many States, too, are now
assisting the Federal Government in the enforcement of standards.

In short, I feel that the essential groundwork has been laid for genuine
progress in on-the-job safety and health. This report describes the structures
that have been set in place, and it outlines how the building process will
continue.

THE WHITE HOUSE
Mai' 1972
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U. S. DEPARTMENT OF LABOR
orricE OF THE SECRETARY

WASHINGTON

THE PRESIDENT

May 3, 1972,

Dear Mr. President: I have the honor to submit this report
pertaining to the Occupational Safety and Health Act of 1970,
required by section 26 of that act.

Respectfully,

Secretary of Labor.
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Chapter 1

SUMMARY STATEMENT

Occupational y and health has long been
a matter of concern in this country, but this con-
cern has not often been translated into effective
action. For years, as workers became more produc-
tive in their jobs, they were injured less frequently.
The two seemed to go together; fewer injuries
meant more time on the job for production, flow-
erer, since 1961, the Bureau of Labor Statistics
injury frequency rate for manufacturing indus-
tries (i,e., the number of disabling injuries per
million employee houis worked) has risen as
productivity has continued to increase. By 1970,
the last year for which data are available, the
injury frequency rate had risen to 15.2 from 11,8
in 1001, an increase of nearly 211 percent in 10
years.

Of the 80,000,000 employed persons in today's
civilian labor force, the National Safety Council
estimates more than 14,000 are killed and 2,2
million suffer disabling injuries each year as a
result of accidents on the job. And these, statistics
are only estimates. Actually, there are no reli-
able figures on the number of employees who
suffer minor, nondisabling injnrie;3 or become
ill after; being exposed to hazardous conditions.
Research on such substances as asbestos, cotton
dust, nl dust, and others is continuing to reveal

--libwfrtoxic some commonly used materials can be.
In its first listing in 1071, the Department of
ficalth, Education, and Welfare (HEW) identi-
fied more than 8,000 toxic substances.

Although the total human and economic con-
sequences of occupational injuries, illnesses, and
deaths are not measurable, the Social Security Ad-.
ministration estimated that the total cost of work-
men's compensation to employers was $4.82 billion
in 1970. Workmen's compensationthe system
designed to recompense the victims of occugational

injuries and illnesseshas not evolved rapidly
enough to adequately provide for today's needs.
Some workers are not covered, and the level of
benefits has in many cases fallen behind rising
wage levels. In addition, illnesses and injuries
have necessitated large programs for job retrain-
ing and vocational rehabilitation.

-Until recently, efforts to improve occupational
safety and health have been uneven and have
concentrated on safety rather than on health.
Many private companies have extensive pro-
grams for employee safety and health, but others
have none. Programs vary from company to coni-

front one part of the country to another,

CHART 1

Index of Output Par Man-Hour
and Injury Frequency Rates
in Manufacturing, 1958-1970

Index

120

110

Frequency Rate
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100
Output per man- hau
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0 0
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and from industry in industry. The setting and
enforcement of occupational safety and health
standards by State and local governments has
varied from good to zero. Federal programs
basically were enacted on an ad hoe basis and
the resources devoted to them were not large.
In the 1930's, safety provisions were included
in the Walsh-Healey Public Contracts Act cover-
ing Feder:: procurement of supplies and in the
Fair Labor Standards Act for the issuance of
hazardous occupations orders to protect young
%vorkers.

The Department of Labor lies responsibility for
these two acts and such later statutes as the Mar-
ime Safety amendments to the Longshoremen's

and Harbor Workers' Compensation Act, the
Service Contract Act, and the Construction Safety
amendments to the Contract. Work Hours and
Safety Standards Act. Federal agencies respon-
sible for other areas of occupational safety and
health are : the Department. of Interior and the
Department of Health, Education, and Welfare
in mining industries; the Atomic Energy Com-
mission for workers under the Atomic Enercry.
Act; the Department of Transportation for high-
way, trucking, airline. and rail road safety . and the
Department of Health, Education, and Welfare
for occupationally related research and training.
In sum, there was a piecemeal approach to occu-
pational safety and health programs, with the
bulk of the Nation's employees unevenly covered.

CREATION OF THE OCCUPATIONAL
SAFETY AND HEALTH ADMINISTRATION

A growing awareness of the scope of the prob-
lems involved with occupational safety and health
as well as an increased concern for the general en-
vironment helped to create bipartisan support for
the Williams-Steiger Occupational Safety and
Health Act of 1070, which President Nixon signed
into law on December 29, 1070- This general statute
covers about, three-fourths of the civilian labor
force, or almost, 60 million employees in about 5
million establishments (See Appendix A). In ad-
dition, special provisions of the Act pertain to
the 2.7 million Federal Government civilian em-
ployees. States submitting plans for their own
occupational safety and health programs must
provide protection for State and local government
employees. There are currently 9,7 million such
employees.

2

Congress declared its intent in the Act to :

. assure so far as possible every working man
and woman in the Nation safe and healthful work-
ing conditions . . .

As interpreted, this means that workers in agri-
culture, the professions, and retail and service in-
dustries are covered as well as those jobs generally,
classified as industrial. Coverage applies to all
businesses in commerce with one or more employ-
ees. The major area. of noneoverage is self-em-
ployed persons. As a matter of policy, household'
domestic employees and immediate family mem-
bers who work on family farms are generally not
subject. to the requirements of the Act. In addi-
tion, to the extent, that other Federal agencies ex-
ercise statutory authority affecting occupational
safety and health, the Williams-Steiger Act is in-
applicable.

In order to implement the Act, the Department
of Labor created the Occupational Safety and
Health Administration (OSHA) on April 28,
1971, the date the Act became effective. The first
tasks were to issue occupational safety and health
standards and to make OSHA into a viable or-
ganization to administer and enforce the Act. An
initial standards package was published in the
Federal Register on May 20 that included many
established Federal standards and national con-
sensus standards for general industry and some
speci fie industries. In addition, established stand-
ards for the maritime and construction industries
were adopted. A 00 -clay delay in the effective date
to Auk -rust, 27 was provided to enable previously
noncovered employers to familiarize themselves
with the standards.

During 1971, which should be viewed as a startup,.
period. OSHA concentrated on recruiting and
training an effective compliance staff in a decen-
tralized field structure consisting of 10 regional
olllecs, 41) area offices and two maritime district
offices in major cities across the Nation; on at-
temptifik :. to inform employers and employees
about. the Act and its requirements; on encourag-
ing voluntary compliance; on emphasizing the
need for improvement in five target induStries
selected primarily because. of their history of high
injury frequency rates; on five target health haz-
ards representing particularly hazardous expo-
sures for employees; and on improving job safety
and health programs in the Federal agencies.
Through the Bureau of Labor Statistics in coop-
eration with HEW, a new and mandatory national



injury and illness ieporting is developed
and is being implemented.

In making inspections, stress is placed on in-
vestigating: fatalities and catastrophes, on respond-
ing to the valid complaints of employees, and on
inspecting', the live target industries and the live
target health hazards. To aid in thee. Target. In-
dustry Program, eight States have agreed to f rier-
form about 4,000 inspections for OSHA. in addi-
tion, State compliance programs were preserved
by the signing of agreements with 47 States and
four other jurisdictions. The target industries se:
lected are: iiini itie cargo handling, roofing and
sheet metal work, meat and meat products, mis-
cellaneous transportation equipment (primarily
mobile homes), and lumber and wood products.
These industries have injury frequency rates of
more than 34 injuries per million employee hours
worked and together employ :wont 1.3 million
persons. A similar approach has been designed
for the five target health hazards. The five sub-
stances to lie concentrated on are asbestos, lead,
silica, carbon monoxide, and cotton dust. In addi-
tion to these priority enforcement prograins,
broad cross-section of establishments is being in-
spected to cover all industries, geographic areas,
and employment sizes.

By the end of 1971, 14,452 inspections had been
made in establishments employing almost 2.5 mil-
lion workers. The, inspections disclosed 35,839
alleged violations for which citations were issued
proposing penaltiei in the amount of $737,480. Of
these citations, 358 have been contested with the
Occupational Safety and Health Review Com-
mission.

Training and education are key elements in the
success of any safety and health program. The
Labor Department is responsible for short-term
training of compliance personnel and other staff,
both Federal and State. It is also responsible, in
consultation with Secretary of Health, Education,
and 'Welfare,- for developing and conducting
courses for employers and employees, and for pre-
paring and distributing educational materials. By
the end of 1971, 344 compliance officers had been
trained, including 68 State personnel assisting in
the Target Industry Program. All Federal com-
pliance officers will have attended retraining
courses at OSHA's Chicago Training Institute by
the end of fiscal 1972.

The Department is working closely with State
governments to aid and encourage them in de-

velopinp- plans for their own occupational safety
and health programs which will be "at least as
effeetive as- the Federal program, as required by
the Act. The Secretary must evaluate the plans de-
veloped and submitted by the States to ensure their
effectiveness. For approved pl ans, he is authorized
to fund the States up to 50 percent of the program
cost. All 50 States, the District of Columbia, Puerto
Rico, and Guam have indicated an interest in de-
veloping operating plans. To aid in this planning,
00-10 grants have been made to 46 States, the
District of C'olun and Puerto Rico.

The specific activities of the Department of
Labor are spelled out in detail in the following
chapters, with relevant statistical tables in the ap-
pendices. To help keep ( ',ingress informed, a
report, %vas also submitted covering. the first 6
mouths' activities under the Act.

GENERAL OU7LOOK

The Williams Steiger Occupational Safety and
Health Act is a general statute prow : ling a broad
spectrum of powers for use by the Secretary in
reducing exposure to hazardous conditions in the
workplace. The task is formidable. It is far too
early at this time to validly assess the effectiveness
of the let's provisions in accomplishing the goal
of assuring safe and healthful working conditions.

However, the program's first year of operation
has produced the following conclusions:

1. It will not be easy to attain the goal of assur-
ing a safe and healthful workplace for the Na-
tion's workers, and it cannot be done quickly, Ef-
fective enforcement of the Act will be critical, but
it alone will not do the job. Cooperation .among
all levels of government and the voluntary com-
pliance of both employers and employees are es-
sential ingredients for success.

2. As many as half the States may have sub-
mitted approvable operating plans and be running
their own programs with 50 percent grant funding
from the DepariAnent by the end of fiscal year
11173.

3. Accident cause studies and related research
date have provided only limited knowledge as

to the possible relationships of work injuries and
illnesses to such factors as the nature of the in-
dustry, the level of technology and mechanization,
the prevalence of piecework, average hours of work
and overtime, assembly line work and job satisfac-
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tin it ores for safety and health equip-
imait and :,-,upplies, experience on the job. labor
miniver. and Ilie presence of industry safety and

health proirranis. IPalth research in partrinlor
will be time-consuming.

.1. !Athol- and management must Ivor]: together
to promote stilety and health. t'ollective bargain-
ing offers ono way in which the two groups can
effectively come to ,i.r.;ps Ivith silety and health
problems at the Nvorl::-Aitc.

5. 'Improved reporting s ems Instituted by the
litireau , i f f,abor Slat isties \itt result. in listing

4

a great. ma r injurie-.. For th . first time iia
will lie required. Changed defi-

nitions of what is an injury ...ill result in A more
complete ireording of ievidents. Also. as employ=
ers gain experience with t he Dcortlkovping system,
wont accurate reporting will result. This reporting
system is not comparahle to past slat istics on injury
frequency and severity rates. The result \yin he
that the picture will tend to look much worse be-
fore it. St :1 rtS Io iniprovo, but this should not be
interpreted to mean I im pro!rress is not now be-
ing made.



Chapter 2

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
AND RELATED ORGANIZATIONS

THE OCCUPATIONAL SAFETY AND HEALTH
ADMINISTRATION

The Occupational Safety and Health Adminis-
t ration (OSHA) came into existence officially on
April 28,1971, the date the Williams-Steiger Occu-
pational Safety and Ifealth Act became effective.
It is the organization created by the Department
of Labor to discharge the Department's increased
responsibilities and. to make effective use of new
resources provided. The first year of implementa-
tion has been one in which OSHA has made rapid
strides in establishing its program in workplaces
throughout the Nation.

Major Authorities, Functional Areas, and Respon-
sibilities

The. Act grants the Secretary of Labor the au-
thority, among other things, to promulgate, mod-
ify, and revoke safety and health standards; to
conduct. inspections and investigations and to issue
citations, including proposed penalties; to require
employers to keep records of safety and health
data; to petition the courts to restrain imminent
danger situations; and to approve or reject State
plans for programs under the Act. The Secretary's
authority includes right of access to the records
of other Federal agencies, and a shared responsi-
bility with other Federal agency heads for the
adequacy of programs in the organizations report-
ing to them.

The Act authorizes the Secretary to conduct
short-term training of personnel involved in per-
formance of duties related to his responsibilities
under the Act, and, in consultation with the De-
partment of Health, Education, and Welfare, to
provide training and education to employers and

employees. The. Secretary and his designees are
authorized to consult. with employers, employees,
and organizations regarding prevention of injuries
and illnesses. Tile Secretary, after consultation
with the Secretary of Health, Education, and
Welfare, may grant funds to the States for iden-
tification of program neeti., and plan development,
experiment and demonstration, and administra-
tion and operation of programs. In conjunction
with the. Secretary of llealth, Education, and Wel-
fare, the Secretary is charged with developing and
maintaining a statistics program for occupational
safety and health.

Major Duties Delegated by the Secretary of Labor

In establishing the Occupational Safety and
Health Administration, the Secretary of Labor
delegated to the Assistant Secretary for Occu-
pational Safety and health authority and re-
sponsibility for sa fety and health programs and
activities of the Department of Labor, including
responsibilities derived from

1. Occupational Safety and Health Act of
1970;

2. Walsh-Healey Public Contracts Act of
1930, as amended;

3. Service Contract Act of nor ;
4. Public Law 91-54 of 1069 (construction

safety amendments) ;
5. Public Law 85-742 of 1958 (ma

safety amendments)
National Foundation on the Arts and Hu-
Inanities Act of 1965;

7. Federal safety program under f5 U.S.C,
7902.

The delegated authority includes responsibility
for organizational changes, for coordination with
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other officials and agencies having responsibilities
in the occupational safety and health area, and for
contracting.

At the same time, tile Commissioner of the
Bureau of Labor Statistics was delegated the au-
thority and responsibility for developing and
maintaining an effective program of collection,
compilation, and analysis of occupational safety
and health statistics, providing grants to the
States to assist in developing and administering
programs in such statistics, and coordinating lune-
tions with the Assistant Secretary for Occupa-
tional So fety and Health.

The Solicitor of Labor is assigned responsibility
for providing lewd advice and assistance to the
Secretary and all officers of the Department in
the administration of statutes and Executive
Orders relating to occopationa I safety and health.
In enforcing the. Act's requirements, the Solicitor
of Labor also has the responsibility for represent-
ing the Secretary in litigation before the Occupa-
tional Safety and Health Review Commission,
and, subject to the control and direction of the
Attorney General, before the Federal courts. A
separate division under the direction of an Asso-
ciate Solicitor for Occupational Safety and Health
is established in the national office, and additional
staff is assigned to each Regional Solicitor to sup-
port the program.

Organizational Structure and Operations

OSHA is headed by the Assistant Secretary of
Labor for Occupational Safety and Health as pre-
scribed by the Act. He is assisted by a Deputy As-
sistant Secretary/Administrator, and supported
lay a national office staff. The program is executed
primarily through time 10 regional offices, 49 area
offices, and two maritime district offices. Author-

-over for fiscal year 1972 is 1,100 em-
ployees, with 750 in the field and 344 at the national
office,

The program Mikes of Compliance a and Stand-
ards, Training and Education, State Programs,
and Federal Agency Programs report through the
Director of Program Operations to the Deputy.
Assistant Secretary/Administrator and to the As-
sistant Secretary. The Regional Administrators
also report directly to the Deputy Assistant Sec-
retary/Administrator, thus maintaining decentral-
ized authority while assuring direct access to policy
levels in OSHA. The Offices of Management Serv-
ices, Management Data Systems, and Information
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Servicesthe administrative support officesalso
report to the Deputy Assistant Secretary/Admin-
istrator.

The structure of the Occupational Safety and
Health Administration is designed to promote de-
centralized exercise of authority. The Regional
Administrators have broad authority for execution
of the OSHA. program in their respective jurisdic-
tions. Authority for approval of planning grants
for State programs is scheduled to be moved
to the regional offices in March 1972. Assistant
Regional Administrators for State Programs are
rapidly assuming a larger share of the State Pro-
grams workload.

Functions of the National Staff Offices

The Office of Compliance and Standards de-
velops and issues safety standards, regulations,
and criteria for assuring compliance. It issues
compliance interpretations, conducts liaison with
the Department of Health, Education, and Wel-
fare on research, demonstrations and experiments,
and with the National Advisory Committee on Oc-
cupational Safety and Health on matters of stand-
ards policy.

In addition, the Office of Compliance and Stand-
ards develops investigation procedures for OSHA
employees, reports on investigations, and sets
policy for issuance of citations and computation of
proposed penalties.

The Office of State Programs develops grant
policy and guidelines for State plans, and estab-
fishes criteria for evaluation of State plan pro-
posals and administration. As basic policy is for-
mulated, implementation responsibility is redele-
gated to the Regional Administrators,

The Act makes special provisions for protecting
Federal, State, and local government employees,
since the definition of the term "employer" in sec-
tion 3(5) excludes the United States, States, and
political subdivisions of States, thereby exempting
Federal, State, and local government employees
from coverage. State and local government em-
ployees hecome covered under approved section
18(b) plans. As the Nation's largest employer,
the Federal Government, has a special obligation
to set an example for safe and healthful employ-
milt. Section 19 of the Williams-Steiger Act
places new responsibility on Federal agencies to
establish and maintain en effective and compre-
hensive occupational safety and health program
consistent with the standards promulgated for the



CHART 2

Organization of Occupational Safety and He
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private ctor. Executive Order 11612 was signed
by President. Nixon on July 28, 1971, reallirming
his commitments to the program and assigning
specific responsibilities to all Federal departments
and agencies. The Executive Order established a
new Federal Advisory Council on Occupational
Safety and Health, composed of key representa-
tives of agencies and of unions representing Fed-
eral employees. The Assistant Secretary for Occu-
pational Safety and Health was appointed chair-
man on October 12, W71, and OSHA's Office of
Federal Agency Programs serves as a secretariat
to the Council.

Three major initial objectives have been es-
tablished for improving Federal job safety and
health programs. First, a new system for recording
and reporting Federal agency occupational Nur=
irs and illnesses has been developed. Second, moth
ods are being devised for evaluating agency pro-
grams, including agency reports on the steps they
are taking to meet the applicable standards. And
third, a special campaign, "ZERO-IN on Federal
Safety," is now in effect to provide agency incen-
tive and employee motivation. The "ZERO-1N on

4. I,II TI Y 2

REGION VI
DAL LOS

REGION VII
KAN; AT CI T V

"rump:, VIII
DENVEIL

IIEGIG
IIIANCifil;r7

i;ighl
5tAITLF

Federal Safety" program requires each Federal
agency to locate the specific work hazards that af-
fect its employees and establish goals to remove
these hazards.

Under the Executive Order each agency head
is required to submit a report to the Secretary of
Labor by April 7 of each year that must include
(1) the status of the agency's program, (2) goals
and objectives for the year and a plan for achieving
them, (3) reports required under section 7902 (c)
(2) el Tidy t of the :7;tutes ('ode, awl (A)
any other information required by the Secretary.
From these, the Secretary will prepare for the
President a summary report,- together with
grain evaluation and roeommondations based on
t.11e Department of Labor's review of the experi-
ence of the agencies. The President will then report
to the Congrels on progress to date and plans for
achieving "an effective and comprehensive Federal
occupational safety and health program" consist-
ent with the OSHA standards promulgated for
general application.

The Office of Training and Education is es-
tablished in OSHA to train employees and em-
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ployers, to conduct, safety management programs,
to develop training and educational publications,
and to create and operate training facilities for
OSHA staff, State personnel, and others in the
field. A prime accomplishment in the first year of
operation was the training of all regional compli-
ance staff members in the provisions of the Act and
the methods and procedures it requires. State per-
sonnel participating in the enforcement program
for target industries also were trained. The staff
of the Office of Training and Education began
work with the National Institute for Occupational
Safety and Health on the diagnosis of training
needs and the development of curricula.

Early in 1972, OSHA will open a Training in-
stitute near Chicago to carry out its training and
education responsibilities. This institute will serve
as a "proving ground" for new courses which will
then be made generally available:

The Office of Management Data Systems serves
as the principal staff office for management infor-
mation support on occupational safety and health

etvities and disseminates statistical data for use
by the program managers in area, regional, and
national offices.

The Office of Information Services provides spe-
cialized educational services through the public
media, including news releases, the development of
general and specialized publications on occupa-

nal safety and health, and the distribution of
forms, posters, and regulations as required by the
Act.

The Office of Management Services supplies gen-
eral office services, personnel services, Fiscal man-
agement, and management analysis services to the
organization.

Regional Offices

OSHA is divided geographically into 10 Fed-
eral regions, each headed by a Regional Adminis-

ttor who is its chief executive officer and is re-
sponsible for program direction and execution
within the broad policies and standards outlined
by the Assistant Secretary. Each Regional Admin-
istrator is supported by three Assistant Regional
Administrators and several Area Directors.

The Assistant Regional Administrator for State
Programs is responsible for coordination of State
Programs activities in the region, negotiation of
program plans, administration of grants, drafting
of agreements, accreditation and contracts with the
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States and related bodies, analysis and evaluation
of State and other non-Federal program partici-
pation; Federal-State liaison for occupational
safety and health matters in the region; and liaison
with intergovernmental groups.

The Assistant Regional Administrator for COM-
pliance is responsible for compliance and inspec-
tion activities in the region; information, train-
ing education, and consultation with employers
and employee groups; guidance to area offices on
compliance policy, voluntary compliance program-
ing, and coordination with the Solicitor of Labor
on matters of litigation.

The Assistant Regional Administrator for
Technical Support is responsible for industry,
State, and Federal consultation on safety engi-
neering, industrial hygiene, and related technical
matters.

Within overall national guidelines, Area Di-
rectors are responsible for scheduling and execut-
ing investigations of compliants, regular target
industry inspections, and local information
requests.

Appropriation of Funds

Appropriations to carry out the provisions of
the Act are requested by the Secretary of Labor,
who in turn makes funds available to Depart-
mental officials commensurate with program
commitments.

Immediately upon enactment of the Act, the De-
partment of Labor requested a supplemental ap-
propriation to make funds available for the bal-
ance of fiscal year 1971. An additional $9.1 million
was appropriated by the Congress. This amount,
added to the $6.1 million appropriated to the
former Bureau of Labor Standards, brought the
1971 appropriation to a total of $15.2 million.

In fiscal year 1972, the Department received
$37.5 million from the Congress for administra-
tion of the Act. These funds also support the Oc-
cupational Safety and Health Review Commis-
sion, the National Advisory Committee on Occupa-
tional Safety and Health, and the National Com-
mission on State Workmen's Compensation Laws.

In fiscal year 1973, the Department has requested
$67.5 million from the Congress, an increase of
$30.3 million over the 1972 appropriation ; of this
increase $8.7 million is for the Federal program
and $21.6 million for the States.
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Occupational Safety and Health Administration Regional and Area Offices

N IX VIII VII VI V IV III II I
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Seattle San Fran. Denver Kansas City Dallas Chicago Atlanta Phila. New York Boston
Anehorage Long Beach Billings °Mahe Houtlon Cincinnati Birmingham BaltirnOra Long Island COMM
Penland Phoenix Salt Lake St. Louis Lubbock Cleveland Charlotte Norfolk Newark Hartford
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Source: Department of Lobor.

[Dollars In thousands]

FIscal year Floral your
1971 1972

yqllr
t173

Total funds authorized, $150 200 $36 459 I $07, 500
Positions 070 10 708 1, 844

Ammin( remwNted PIPMLWIlt from the Congress.

RELATED ORGANIZATIONS

National Advisory Committee on Occupational
Safety and Health

Section 7(a) of the Act establishes a "National
Advisory Committee on Occupational Safety and
Health consisting of 12 members appointed by the

Secretlry, four of whom arc to be designate( by
the Secretary of Health, Education, and Welfare
(HEW), and composed of representatives Of man-
agement, labor, occupational safety and occupa-
tional health professions, and of the public." The
Act directs the Secretary to designate one of the
members as chairman, and requires that the mem-
bers shall be selected upon the basis of their ex-
perience and competence in the field of occupa-
tional safety and health.

The Committee adv ises, consults with,
makes recommendations to the Secretary of Labor
and the Secretary of Health, Education, and Wel-
fare on matters relating to the administration of
the Act.
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On July 1971, the Secretary of Labo
flounced the appointment of the Committ
follows

Howard Pyle, Chairmen
President
National Safety Council
Chicago,

Dr. John V. Grimaldi, Director
The Center for Safety
New York University
New York, N.Y.

Dr. Richard Sutter
Medicarl Director
Sutter Clinic, Inc.
St. Louis, Mo.

Miss Sara P. Wagner
Director of Nurses
Medical Department
Standard Oil Co. (N.J.)
New York, N.Y.

John J. Sheehan
Legislative Director
United Steelworkers of America
Washington, D.C.
George IL R. Taylor
Executive Secretary
AFLCIO Standing Committee on

tional Safety and Health
Washington, D.C.

an-
e as

Donald Peyton
Managing Director
American National Standards Institute
New York, N.Y.

Roger H. Wingate
Vice President
Liberty Mutual Insurance Co.
Boston, Mass.

Members designated by the Secretary of HEW
re Miss Wagner, Dr. Sutter, and Messers Win-

gate and Thorne-Thomsen. The Secretary of Labor
furnishes an executive socretary and such other
secretarial, clerical, awl other
needed by the Committee.

Special attention was given at the first meeting
of the Committee in August to reviewing the steps
taken to implement the new program by the OSHA

ft of the Department of Labor and the stall of
the National Institute for Occupational Safety
and Health of HEW. Major activities reviewed
included standards development, compliance pro-
cedures, State programs, training; and statistics.
The main item of importance at the September
meeting of the Committee concerned State pro-
grams, including detailed discussion of State

%agreements, State grants, and other legal and
technical aspects of the program. Committee

Oecopa- members contributed valuable suggestions to as-
sist staff members.

services as are

Frank R. Bamako
Manager, Safety and Workmen's Compensa-

tion Division
Industrial Relations Department
Bethlehem Steel Corp.
Bethlehem, Pa.
Roscoe W. Batts
Vice President
Industrial Relations
International Harvester Co:
Ohicago,

Barry C. Brown
Director
Department of Labor
Michigan State
Lansing, Midi.
Leif Thorne-Thomsen
Public Health Administrator
Department of Health and Welfare
Juneau, Alaska
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Advisory Committees on Standards

Other advisory committees may be appointed by
the Secretary under section 7 (b) to assist him in
his standards-setting function. Each committee
is to consist of not more than 15 members, one or
more of whom is designated by the Secretary of
HEW, and is to include an equal number of persons
qualified to represent the viewpoints of employers,
employees, and safety and health agencies of the
States. Such committees are being constituted for
tunneling, asbestos, and agriculture. In addition,
the Construction Safety Advisory Committee,
which was appointed under the Construction
Safety Act, has continued to give assistance in
situations relating to the construction industry.

Occupational Safety and Health Review Commission

The Occupational Safety and Health Review
mmission is an independent agency of the Ex-

ecutive branch of the United States (government,
established under section 12 of the Act. It consists



of three members appointed by the President, and
a staff selected by and responsible to the chairman
who is designated by the President to be the ad-
ministrative head of the agency.

Its functions are adjudicatory. When an em-
ployer contests a citation issued by the Secretary
of Labor or when an, employee or a representative
of employees contests the time established by the
Secretary for the abatement of a condition or
practice which the Secretary has found to be in
violation of the Act, the Commission designates
one of its hearing examiners to preside over the
hearing of the case. I n contested eases, the Solicitor
of Labor prosecutes, and respondent employers de-
fend. Where an employee or a representative of
employees contests the reasonableness of an abate-
ment period, the moving party bears the burden
of proceeding.

Following the hearing, the Commission's hear-
ing examiner issues a recommended decision and
order. That recommended decision and order be-
come the final order of the Commission unless a
Commissioner orders review. Following such re-
view, the Commission issues an order based on
findings of fact, affirming, modifying, or vacating
the Secretary's citation or proposed penalty, or
directing other appropriate relief.

Member of the Commission are:
Robert D. Moran, Chairman
James F. Van Namee.
Alan F. Burch

Small Business Administration Activities

With the cooperation of the Small Business Ad-
ministration (SBA), procedures have been estab-
lished for the implementation of section 28 of the
Occupational Safety and Health. Act whereby
SBA is authorized to provide financial assistance
in the form of loans and loan guaranties to small
business concerns likely to suffer substantial eco-
nomic injury as a result of the Act.

Small business firms may apply for SBA finan-
cial assistance when they wish to voluntarily meet
the safety and health' standards or after they have
received a citation from OSHA. The Department
of Labor reviews the plans outlined in the loan
application to ensure that changes made will con-
form to applicable safety and health standards.
All SBA field offices received an interim bulletin
outlining the scope of the loan progi:am and con-
taining specific instructions for counseling, inter-

viewing, accepting, screening, and processing
OSHA loan applications. The interim bulletin was
followed by a national SBA policy directive and a
national procedure manual setting forth in detail
SI3A's program for loan applications under the
Act.

'rue faetsbeets have been developed and are in
use. An OSHA factsheet, containing material pro-
vided by SBA, is used for inclusion in letters and
notices sent out by OSHA. SBA has also prepared
a factsheet for small business concerns seeking
information on the program from that agency.

Since full implementation of the loan program
was not finalized until late in 1971, actual lending
activity has been nominal. Sonic loans that may
have been eligible under the program were made
under the regular business loan program of SBA.

Liaison Activities With Other Federal Agencies

Section 4(b) (1) makes the Act: inapplicable to
working conditions to the extent other Federal
agencies exercise authority under their laws. How-
ever, it is clear that by this clause Congress in-
tended only to avoid duplication of effort by Fed-
eral agencies in establishing a national policy of
occupational safety and health protection. No gaps
ill coverage were contemplated.

The Department of Labor has been negotiating
with other Federal agencies not only to resolve any
conflicts that might arise under section 4(b) (1)
situations, but also to find the best, means of
coordinating its responsibilities, and of develop-
ing interagency cooperation to achieve the common
goal of providing the most effective national pro-
gram for reducing exposure to occupational haz-
ards. During 1971, 22 Federal agencies and their
administrations Ore contacted to determine areas
rif interface with OSHA and to promulgate any
required administrative agreements, in accordance
with the Act..

Review of the numerous relevant statutory au-
thorities revealed complexities that required in-
depth assessment for a clear understanding of the
diverse intents, scope, and authorities of the vari-
ous legislative acts. Subject areas requiring par-
ticular consideration and resolution with other
Federal agencies included extent of authority,
types of established safety standards and regula-
tions, enforcement authority, requirements for in-
jury and fatality reporting, and scope of State
plan agreements. Priority in-depth discussions
with Federal agencies indicating critical interface
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CHART 4

Status of Liaison Activities with Other Federal Agencies 971

Agency
Initial

Contact
Workirr

Relationship
Established

Agreements
in Process

Agreements
Finalized

ATOMIC ENERGY COMMISSION a a

DEPARTMENT OF INTERIOR
-- _

a
_

Federal Bureau of Mines

(Other Agencies)

DEPARTMENT OF TRANSPORTATION .

ureau of Motor Carrier Safety 0

Federal Railroad Administration , * *
Coast Guard

Federal Highway Administration

6IPARTMENT OF DEFENSE e

DEPARTMENT OF COMMERCE

National Bureau of Standards ,

National Marina Fisheries Service a

ENVIRONMENTAL PROTECTION AGENCY 0

DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

National Institute for Occupational Safety and Health

Social Security Administration

SMALL BUSINESS ADMINISTRATION

CANAL ZONE GOVERNMENT (PANAMA CANAL COMPANY)
CIVIL SERVICE. COMMISSION

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

with OSHA, such as Federal Bureau of Mines,
Atomic Energy Commission, and Department of
Transportation, are under way.

National Commission on State Workmen's Com-
pensation Laws

Section 27(d) (1) of the Williams- teiger Act
authorizes the, establishment of the 'orkmen's
Compensation Commission to undertake a compre-
hensive study and evaluation of State workmen's
compensation laws in order to determine if such
laws provide an adequate, prompt, and equitable
system of compensation for injury or death related
to on-the-job accidents or health hazards. The cost
of workmen's compensation insurance is directly
proportional to the number of persons who are hint
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or heroine ill as a result of their jobs, The Act e-

quires that the Commission transmit. to the Presi-
dent and to the Congress by July ;11, 1972, a final
report containing a detailed statement of the find-
ings and conclusions of the Commission, together
with any recommendations resulting. from the
study. The Commission will cease to exist DO days
a fter mthmission of the final report.

On June 15, 1971, the following were appointed
members of the Commission:

Joint P. Burton, jr., Chairman
Graduate School of business
University of Chicago

M. Holland Krise, Vice Chairman
Ohio Industrial Commission



Samuel 13. I-Iorovitz
Boston attorney
James R. O'Brien, Assistant Director
Department of Social Security
A. FLCIO
Miss Marion Martin
Maine Commissioner of Labor and Industry
John A. Greenly, President
California State College

John L. Flournoy
California Commissioner of
Workmen's Compensation A Teals Board
_Michael Peavey, Director of Research
California Labor Federation
AFLCIO
Dr. Henry Kessler
Director for Professional Education and

Research
Kessler Institute for Rehabilitation

Dr. Henry F. Howe, Associate Director
Department of Environmental Public and

Occupational Health
American Medical Association

Daniel T. Doherty, Chairman
Maryland Workmen's Compensation Com-

mission

Melvin Bradshaw, Administrative Vice
President

Liberty Mutual Insurance Co

Andrew Kalmykow, Counsel
American Insurance Association

Clarence E. Carothers
Administrator of Workmen's Compensation
Ford Motor Co.
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Chapter 3

STANDARDS

The Department. of Labor's role in occupational
safety and health standards development prior to
passage of the Act was limited, The Walsh-Healey
Public Contracts Act of 1930, the Service Contract
Act of 1965, and Construction Safety Act of 1900
produced standards applicable only to employers
and places of employment subject to the terms of
Federal contracts. The Department also had exist-
ing standards applicable to longshoring and ship-
yards for activities conducted upon navigable
waters and subject to the safety o f the 1958 amend-
ments to the Longshoremen's and Harbor Work-
ers' Compensation Act. In addition, the Depart-
ment had existing standards for farm labor and
youth based on the authority provided by the
Fair Labor Standards Act of 1038 and the Man-
power Development and Training Act of 1962.
Safety engineers of the Department served on
standards committees of the American National
Standards Institute, Inc. (ANSI), National Fire
Protection Association (NFPA), and other orga-
nizations engaged in the development of voluntary
consensus standards.

Under the Williams-Stei r Act, the Secretary
is empowered to issue mandatory occupational
safety and health standards that he determines will
assure safe and healthful working conditions.
Basically, three procedures are provided for the
development and promulgation of standards:

(1) Adoption of national consensus standards
and established Federal standards without regard
to the requirements of the Administrative Proce-
dures Act. Congress considered that these stand-
ards had already been subject to public review and
comment by affected parties. The power to adopt
standards by these procedures will expire on
April 28, 1973;

(2) Issuance, modification, or revocation of
standards under the detailed procedures of section

6(b) of the 1ct providing for advisory commit-
tees, and an opportunity for public hearings and
comment; and

(3) Issuance of temporary emergency stand-
ards muter the authority provided in section 6(c)
which become effective immediately upon publica-
tion in the Federal Register. However, section
6 (c) provides that upon the publication of an
emergency temporary standard, the Secretary
shall commence a rulemaking proceeding in ac-
cordanee with section 0 (b) of the Act, and that the
emergency standard as published shall also serve
as a proposed rule for the section 6(b) proceeding.
Before an emergency standard can be adopted, it
?mist be determined both that, employees are ex-
posed to grave danger from toxic agents or sub-
stances or new types of hazards and that the
standard is necessary to protect employees from
such danger. One temporary emergency standard,
for asbestos, was issued on December 7, 1971, after
a request was received from the AFL-CIO. The
temporary standard reflects the maximum ex-
posure level to asbestos dust prescribed by the
American Conference of Governmental Industrial
Hygienists in its notice, of intended changes in
1971.

An initial package of safety and health stand-
ards for general industry was published in the
Federal Register under 29 CFR Part 1010 on
May 29, 1071. This package also :adopted under
the Act, previously existing Federal standards for
maritime and construction, A discussion of the
development of these standards is contained the
following sections.

GENERAL INDUSTRY STANDARDS

The Walsh-Healey standards in effect before
the Williams-Steiger Act was enacted consisted of
relatively few specific safety rules, including a
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standard for noise, threshold limit values for air
contaminants, and adoption by reference of all
standards approved by national consensus stand-
ards organizations or other organizations. as well
as applicable. Federal agency standards. This
group of standards formed a major component of
the initial standards package contained in 29 CFR
Part- 1910. This initial standards package consists
of some 2,50 pages of the Federal Register and in-
chides 66 ANSI standards, 19 NFPA standards,
and 21 citations of established :Federal standards
(see table 1). For employers not previously cov-
ered (e.g. Walsh-Healey, Service Contract. Act.,
etc.), a 99-day familiarization period %vas pro-
vided, vita the standards becomi oenerally
feet -ire on August 27, 1071.

The standards of 29 CFR Part. 1919 apply to all
places of employment except- mines and other
places snbject to the standards of other Federal
agencies and are referred to as "horizontal" in
that they are generally applicable to all industries.
A few OSHA standards are applicable only to
special industries such as sawmills, textile mills.
and agricultural operations, and are called "verti-
cal" standards.

Certain standards were delayed to enable em-
ployers and suppliers to order materials and to
perform alterations or changes in installations and

machine.ry to come into compliance with Mlle
-_ (l-

ard. Additional delays in effective dates were
allowed for electrical installations; major physical
alterations such as ventilation systems, and certain
types of machinery safeguarding which involved
design and manufacture of guards.

MARITIME

Safety and health regulations for longshoring,
ship repair, shipbreaking, and shipbuilding as well
as gear certification renlations had been issued
under the Maritime Safety amendments of 195'S
to the Longshoremen's and Harbor Workers' Com-
pensation Act years before the Williams-Steiger
Act was passed. Incorporated by reference when
the initial standards package was adopted under
the Act, these were originally in 20 CPR Part
1501-11105 and are now in 211 CFR Part 1915-1919.
During 1971. the following was accomplished with
regard to maritime standards:

o Amendments to 2!) R Part 159-1, Safet v and
and Health Regulations for Longshoring,
were. promulgated on May 28, 1071.
New, all-inclusive dockside standards for
marine terminal facilities are being developed
by a reestablished ANSI committee on
0, "Safety Standards for Marine Terminal
Operatioas Ashore:"

TABLE 1

PARTICIPANTS IN THE DEVELOPMENT OF
STANDARDS INCORPORATED IN 29 CFR PART 1910

I. THROUGH NATIONAL CONSENSUS ORGANIZA-
TIONS, EITHER THE AMERICAN NATIONAL
STANDARDS INSTITUTE, INC. (ANSI) OR THE
NATIONAL FIRE PROTECTION ASSOCIATION
(NFPA)

AAIAgricnitural Ammonia Institute
ACGIIIAmerican Conference of Governmental Indus-

trial Hygienists
AMOAir Moving anti Conditioning Association, Inc,
API-7American Petroleum Institute
ASAEAmerican Society of Agricultural Engineers
AsIRE Ameriean Society of Heating, Refrigeration and

Air Conditioning Engineers, Inc.
ASMEAmerican Society of Mechanical Engineers
A.STMAmerican society for Testing and Materi.s
AWSAmerican Welding Society, Inc.
COACompressed Gas Association, Inc.
CMAA --Crane Manufacturers Association of America

(formerly Electric Overhead Crane institute)
IMEInstitute of Makers of Explosives

IPM international Association of Plumbing and Mc-
chanieal Officials

NE3IANa Holm' Electrical Iannf;icturer Association
NPF -National Plant Food In brute
SAESociety of Automotive Engineers, Inc.
ULUnderwriters' Laboratories, Inc.
L'SP(7--United States Pharmacopoeia Convention

II. THROUGH FEDERAL AGENCIES

AECAtomic Energy Commission
ESAEmoloyment Standards Administration, Labor
FAA Federal Aviation Administration, Transportation
ESS Federal slimily Service, General services

lrdous Materials Regulations Board, Trans-

Bureau of Standards, Commerce
%,--Occuptitional Safety and Health Administration,

Labor
USCGU.S. Coast Guard, Transportation
USDAUnited States Department of Agrtculture
USPIISU.S. Public Health Service, HEW
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Development started on a comprehensive
regulatory safety standard for marine termi-
nal facilities for proposal and promulgation
under section 6 (b) of the Act in the event that
ANSI mff-0 (under development) becomes
delayed or is found inadequate.
In cooperation with the ntional Fish Meal
and Oil Association, a standard was developed
for unloading menhaden fishing vessels, both
aboard the vessel and at the terminal, Mate-
rial provided for MII-9 was incorporated into
standby regulatory proposals under the de-
elOpillent

In conjunction with the American Tobacco
Association and the Department of Agricul-
ture, a standard covering carriage of con-
tainerized fumigated tobacco was developed
for inclusion in future longshore regulations.
The gear certification program and the ac-
ereditation of agencies authorized to do cargo
gear survey work, including cranes,
continued.
Technical aid, advice, and assistance was car-
ried out by the Department on a continuing
basis to unions, industry, and associations to
help them come into compliance and eliminate
hazards,

CONSTRUCTION

In 1969, the Construction Safety amendments to
the Contract Work Hours and Safety Standard
Act were enacted, affecting Federal and certain
federally assisted construction contracts, Under
this Act., the Construction Safety Advisory Com-
mittee was appointed to aid the Department in de-
veloping appropriate standards for the construc-
tion industry. These standards were adopted as 29
c FE nut 1518 (now 2) CFR Part MO) in April
1971 and were incorporated by reference to affect
all construction covered by the Williams- Steiger
Act under the initial standards package adopted in
May 1971. The effective date of the standards for
light residential construction was delayed until
September 27, 1971, to allow for a period of
familiarization and an opportunity for public
comments.

Also in September, 41 atnendnients to the con-
struction standards were proposed in the Federal
Register. These proposals ranged from medical
services to demolitions, Public hearings were held
in November, resulting in a number of suggestions
for changes or modifications.

Two subcommittees were appointed by the Con-
struction Safety Advisory Committee to deal with
special topics. The first dealt with rollover protec-
tive structures for construction vehicles (ROPS).
Proposed standards were published in -.the Federal
Register on October 29, 1971, and public hearings
were held on December 13, 1971. Because of the
highly technical questions raised at the hearings,
the public was given an additional 30 clays to make
comments for the record. The second subcommittee
worked on proposed amendments to the standards
dealing with power transmission and distribu-
tion lines. The will be reviewed by the Con-
struction Safety Advisory Committee during its
first meeting in 1972. The Advisory Committee has
also been asked to appoint a third subcommittee to
reexamine the standards dealing with tunneling
in the wake of the two major construction tunnel-
ing disasters in 1971 in Sylmar, Calif., and Port
Huron, Mich,

AGRICULTURE

Prior to the William -Steiger Act, there were
practically no Federal occupational safety and
health standards for agricultural workers other
than the child labor and farm labor housing regu-
lations. In recognition of this and the complex
nature of the many employment situations in
agriculture, only those specific standards having
direct application to farm operations were made
applicable in the initial standards package. How-
ever, because or I he very high injury experience
in agriculture and the use of highly toxic sub-
stances, including pesticides, priority is being given
to developing new standards and reviewing exist-
ing ones so that more agricultural hazards will be
covered.

To aid. in this effort, a special Agricultural
Advisory Committee is planned to work with
the Labor Department, the Department of Agri-
culture (which has appointed its own special
committee), and others in ensuring complete pro-
tection for farm employees. Among its first tasks
will be reviewing the two existing departmental
standards for migrant labor housing and develop-
ing standards dealing with tractors and pesticides.

VARIANCES AND PETITIONS

The Act provides that employers may apply for
temporary variances from the standards under
section 0(b) (6) and permanent variances under
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section 6(d), as well as variances for national de-
fense purposes under section 10. Procedural rules
for applying for such variances and provisions
for the issuance of interim orders pending con-
sideration of applications for variances were pub-
lished in the Federal Register on June 30, 1971,
in .20 (.'Fla Part 1005.

The Department had received 108 variance ap-
plications by the end of 1971, A few applications
were received prior to promulgation of the pro-
cedural rules (20 CFR Part 1905), with an in-
creasingly larger number arriving during the 90-
day familiarization period. About 30 applications
had been received by August 27, 1971, when
many of the standards became effective. Nearly
two-thirds of these were concerned with the con-
struction standards, most specifically the require-
ment for boom angle indicator and load indicating
devices on cranes and derricks.

Approximately one-third of these applications
have been disposed of, with most of the remainder
held in abeyance pending the making of proposed
changes in the construction standards. Many other
applications were found not meeting the require-
ments of the regulations and were returned with-
out prejudice to future disposition. The proce-
dural rules require that a notice of filing of an
adequate application be published in the Federal
Register. Only two requests have resulted in such
notices. The rate of application for variances has
continued to increase, and it is anticipated that
this trend will continue in 1972.

Interested persons may also petition for the
promulgation, modification, or revocation of a
standard under the rules promulgated in 29 CFR
Part 1911 on September 1, 1071. A total of -15

petitions had been received by the end of 1971.
Several of these apparently resulted from misin-
terpretation of the standards and ( petitioners
were so advised. It is also anticipated that the rate
of petitions being received will continue to
increase.

IMPROVED STANDARDS COVERAGE

A review of the initial standards package dis-
closed sonic, gaps and the Department is working
to close them. OSHA. compliance officers are
trained to report such gaps in standards protec-
tion when encountered. Most current standards
deal with safety matters, with much remaining to
be clone in the health area. In addition, there are
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some differences between the OSHA standards
for general application and for similar work in
the construction and maritime industries. While
the Department is responsible for drafting, pro-
posing, and analyzing public comments, and finally
issuing new standards, assistance is provided in
applied research by NIOSH and by national con-
sensus organizations. A computerized system is
being developed for storing and retrieving infor-
mation required in standards development, includ-
ing the abstracting of foreign and domestic tech-
Meal publications and data relating to standards.

ANSI and NFPA were the only two national
consensus organizations recognized in the calendar
year, though other organizations in the future may
gain recognition under the procedures prescribed
in 20 ('FR Part 1910.3. These, two OrgimizntionS
are working on new and revised standards devel-
oped by their technical and standards commit-
tees. Efforts are increasing to develop more and
better standards. Nonconsensus standards being
developed by professional societies and other or-
ganizations are under consideration for processing
as future Federal standards under the provisions
of section 6 (b). The OSHA staff has informed
NFPA and ANSI of standards needs, and has
discussed with them their plans for development
of new standards or modifications of existing ones.

A major effort. is under way by the Department
and NIOSH to identify and evaluate those fac-
tors which historically have caused the highest
number of injuries, illnesses, and fatalities. In
the safety area, some of the known areas of need
include:

Agricultural operations
Fire protection systems
Construction sites and equipment certification
Maritime dock safety and crane certification
Machinery equipment
Plant layout and physical environment
I-Teat stress, ventilation, illumination, person-

al protective equipment, and hazardous ma-
terial labeling

Materials handling
Electrical systems
IVith regard to health, NIOSH has identified

more than 8,00(1 substances in the Toxic Substance
List, published in 1071. About 500 of these ore now
covered by OSHA standards. It io. estimated that
an additional 500 to 600 new substances that may
he toxic or involve long-term, undetermined haz-



:wds to employee health are introduced into in-
dustry yearly. A key step in handling this prob-
lem to he implemented next year is the develop-
ment of labeling and materials handling require,
rents as required by section G(b) (7) of the Act.
Although various labeling insignia exist, these
most generally are keyed to the avoidance of a
hazard rather than to the precautions that should
be taken to protect employees whose duties neces-
sitate such exposure. The need for uniform label-
ing criteria will be accentuated by the entrance
of additional States into the occupational safety
and health field.

As part'of the effort to develop new and im-
proved standards, studies are being planned to
evaluate the degree of compliance and estimate

the impact of inspection and enforcement ;Activity
undertaken. The first study is designed to meas-
ure the impact of the program upon affected
establishments in terms of the direct economic
consequences, safety improvement, social and
other possible impact of the Act. Other studies will
be conducted for new standards to determine pos-
sible socioeconomic impact or the cost benefit of
such standards, as additional criteria for the
standards-setting process. OSHA's concern for the
feasibility of occupational safety and health
standards from the outset is reflected. in the regu-
lations and standards issued so far, many of which
allow employers needed time to purchase equip-
ment, make alterations, and otherwise come into
compliance.
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Chapter 4

COMPLIANCE OPERATIONS

While the purposes of the Occupational Safety
and Health Act cannot be achieved without volun-
tary compliance by employers and employees, it is
equally necessary that, a program of enforcement
activity be implemented. The Act spells out in de-
tail the powers of the Secretary to enforce the
standards and regulations issued. These include
the power to make inspections and investigations
of any covered workplace, to propose penalties for
alleged violations, to require records be kept and
made available, to seek injunctive relief in the
courts in imminent danger cases, and to protect
employees from discrimination because of the
exercise of rights under the Act.

Federal inspection and related compliance activ-
ities are carried out through 10 regional offices, 49
area offices, and 2 maritime district offices located
in major cities. Regional Administrators are di-
rectly responsible for operations in multi-state
regions. Inspections are conducted by compliance
safety and health officers (CSHO's) and industrial
hygienists (IH.'s) experts in the field of hazard
recognition and controlunder the general super-
vision of Area Directors who schedule and coordi-
nate compliance activities and provide technical
and administrative support. Not only has the
OSHA compliance staff been rapidly expanded,
but State compliance programs have been pre-
served by the signing of agreements under section
18(h) of the Act, and State compliance personnel
have been used directly in the Target Industry
Program.

SUMMARY OF COMPLIANCE ACTIVITIES

Investigation and inspection activity began im-
mediately after the Act became effective on
April 28, with the first citation issued and the first
penalty proposed in May. The citation was issued
under the general duty clause (section 5(a) (I) ) of

the Act, which regn res employers to um nth i n thei r
workplaces free from recognized hazards that are
causing or are likely to cause death or serious
physical harm to employees. Under Department
of Labor policy, citations are issued under this
clause only for serious violations and when no
specific standard is applicable to the hazard
involved. During the period prior to the end of
the 90-day familiarization period for the initial
standards on August 27, compliance activities in
newly covered establishments were limited to in-
vestigations of catastrophes, fatalities, and valid
employee complaints. However, for establish:
ments previously covered under other Federal
statutes, such as those for the maritime and con-
struction induAri, a regular inspection program
took place.

The regular compliance program became effec-
tive on August 27. The following priorities are
applicable to investigation and inspection activity :

I. Catastrophe and/or fatality investigation;
2. Investigations based on valid complaints;
3. Special hazard elimination programs (see

Chapter 7) ;
a. Target Industry Program
b. Target Health Hazard Program

t. General inspections on a random-selection
basis of all industries and sizes of establish-
ments in all parts of the country.

Operating under these priorities, 14,452 investi-
gations and inspections were made through Decem-
ber 31. The rate of making inspections increased
during the year as more experience was gained and
new compliance officers and industrial hygienists
were recruited and trained (see Charts 5 and 6).
Without taking into account recent and projected
staff increases, an annual rate of about 35,000
inspections had been achieved by the end of the
year. In the establishments inspected, which ern-
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CHART 5

OSHA National Summary

Inspections: Monthly, All Programs, 1971

Monthly totals
3,000

2

2,000

1,500

1,000

500

2,777

June' uly Aug Sept. Oct2 Nov.2 Dec

Note: Stare TIP inspections and accident and complaint
investigations are Included in the totals.

1 June data Include activities beginning April 28, 1971.

2 October totals cover a 8-week period. and November
a 4-weak pericd; however. the weekly average number of
inspectians in November increased over October,

Source: Deportment of Labor.

ployed nearly 2.5 million persons, 35,839 violations
were alleged resulting in 9,507 citations being
issued (see Charts 7 and 8). Penalties were pro-
posed amounting to $737,486.

During this period, 1,169 complaints were re-
ceived from employees or their representatives,
more than half of which were concerned with
health problems. Complaint investigations are
scheduled as soon as an evaluation of a complaint
indicates that there is reasonable cause to believe
that a violation exists. There was, as of year end,
no backlog of unserviced complaints. The rate of
complaint inflow began to rise dramatically by the
end of the year with 288 received in November and
315 in December, or 52 percent of the total in the
last .2 months.

Once an inspection is completed (See "Inspec-
tion Procedures", p. 24) and an apparent violatio"
disclosed, a citation is issued along with proposed
penalties, if any. An employer has 15 working clays
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Jahr 6

OSHA National Summary

Inspections: Cumulative Totals,
All Programs, 1971

Cumulative totals
10,000

15,000

12,000

9,000

3,000

14.452

June' July Aug. Sept. Oct.2 Nov.2 Dec.

Note: State TIP Inspections and accident and comp_ laint
Investigations are included in the totals.

[June data include activities beginning April 28, 1971.

20cteher totals cover a 6.week period. and November
a 4-week mild; however, the weekly average number of
ins lions in November Increased over October.

Source; Department of Labor.

from the time he receives the notice cif the pro-
posed penalty to file a notice of contest requesting
a hearing. The. employer may contest the issuance
of the citation, the application of the standards,
the length of the period of abatement, and/or the
amount of any proposed penalty. _Employees may
contest the abatement period as being unrason-
able. The Department of Labor then transmits the
notice of contest to the Occupational Safety and
Health Review Commission. If no notice of 'con-
test is filed within the 15-daY period, the Secre-
tary's citation and any proposed penalty become a
final order of the Commission and nonreviewable.
In those instances when there has been a failure to
abate, in accordance with the requirements cover-
ing an uncontested citation or a citation affirmed
by the Review Commission, a notice of additional
proposed daily penalties may be issued as author-
izeid by section 17(d) of the Act. In addition, final



CHART 7

OSHA National Summary

Violations ' Alleged: Monthly,
All Programs, 1971

Monthly totals
12,000

10,000

8,000

6,000

4,000

2,000

0

June2 July Aug. Sept Cc Nov.3 Dec

a De minimus notifications not included.

2june data inciude activities beginning April 28,1971.

30ctober totals cover a &week period, and November
a +week period; however, the weekly average number of
violations in November increased over October.-

Source: Department of Labor.

orders may be enforced, if nec essary, by proceed-
ings in an United States Court of Appeals.

CONTESTED CASESTHE OCCUPATIONAL
SAFETY AND HEALTH REVIEW COM-
MISSION

The Occupational Safety and Health Review
Commission assigns a hearing examiner to conduct
a public hearing in all contested cases. After the
hearing, the examiner must issue an order based
on findings of fact affirming, modifying, or vacat-
ing the Secretary's citation or proposed penalty, or
directing other appropriate relief, and his order
will become final N days thereafter unless, within
such period, any Commission member directs that
such report shall be reviewed by the Commission
itself. Of 9,507 citations issued during 1971, there
had been only 358 notices of contest filed with the
Commission. Of that number, 22 cases had been
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CHART

OSHA National Summary

Violations' Alleged: Cumulative Totals,
All Programs, 1971

Cumulative totals
42,000

35,000

28,000

21,000

14,000

7,000

June2 July Aug. Sept. Oct' Nov.3 Dec.

a De minims notifications not included.

2June data include eativaies beginning ApP1 28, 1971.

October totals cover a &week period, and November
a +week period; however, the weekly overage number of
violations In November increased over October,

Source: Department of Labor,

withdrawn on motion of the parties; 60 had been
dismissed by the Commission for procedural
reasons; 130 had been assigned for hearings; and
the remainder were awaiting assignment to a hear-
ing examiner. The monthly breakdown of contests
filed during 1971 is as follows :
April 0
May 0
Juno 1
July 11
August 15
September 33
October 69
November 03
December 26

Total 368

As these figures indicate, the number of contests
filed per month accelerated rapidly during the
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year. This parallels the increase in the number of
citations issued during the same period as enforce-
ment of the Act was broadened.

In addition, any partythe employer, the Sec-
retary, or the employees if they have contested. the
abatement periodmay file a request within 30
days for discretionary review by the Commission.
Of the 26 eases decided by hearing examiners by
the end of the year, five became final since no
review was requested or directed; 10 cases directed
for review by a Commission member were yet to
be decided; and in 11 cases, the hearing examiner's
decision had been pending less than 30 days.

The "due process" features of the Act do not
stop with a Commission decision. Section 11 pro-
vides that the Secretary or adversely affected or
aggrieved persons may seek judicial review of the
Commission's order in the appropriate United
States Court of Appeals. As of December 31, 1971,
no such appeals had been filed.

INSPECTION PROCEDURES
The Secretary has issued regulations on compli-

ane procedures (29 CFR Part 1903). In addition,
to inform the public on the Department's compli-
ance activity and to guide OSHA's field o-rganiza-
tion, a Compliance Operations Manual was issued
in April 1971, with a revised and more detailed edi-
tion issued in December. The manual was sched-
uled for public sale through the Government
Printing Office early in 1972. To assure uniformity
in compliance operations and to improve effective-
ness, the scope of the manual is extensive. It is a
dynamic document, subject to continual revision
as the program develops and to reflect decisions of
the Occupational Safety and Health Review Com-
mission. It includes such topics as the planning
and scheduling of inspections, post - inspection re-
ports and records, citations, proposed penalties,
and reinspections.

Section 17(f) of the Act contains a general pro-
hibition against the giving of advance notice of
inspections except as authorized by the Secretary
or his designees. This prohibition is intended to
avoid giving the employer an opportunity to make
adjustments that would create a misleading im-
pression of conditions in the establishment. How-
ever, there are occasions when advance notice is
necessary to conduct an effective investigation.
Accordingly, the regulations in 29 ("FR Part 1903
spell out those instances when advance notice may
be given, including such cases as apparent imini-
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nent danger to enable rapid abatement of the
danger or when necessary to ensure that the proc-
esses or conditions to be inspected are actually in
operation. When an employer is given advance
notice, his employees are also entitled to this
notice.

Section 8 of the Act provides that an inspector
may at reasonable times enter without delay any
workplace covered by the Act. In the overwhelm-
ing majority of cases employers have permitted
inspection of their establishments. As of Decem-
ber 31, however, there have been three refusals of
entry, one each in Michigan, Idaho, and New York.
In all three instances, warrants were obtained from
the courts to authorize conduct of the inspections.

A major component of every inspection is the
walkaround. Section 8(c) requires that a repre-
sentative of the employer and of the employees be
given an opportunity to accompany the compli-
ance safety and health office during an inspection.
This participation can aid greatly in identifying
any hazards that may exist in the establishment.
Section 8(0) provides that, in the absence of a
recognized representative for employees, the com-
pliance officer must and does consult with a. reason-
able number of employees on conditions in the
establ ishment.

The inspection provides the compliance officer
and industrial hygienist with five basic elements
of on- the -scene reporting: (1) physical presence at
the place of work; (2) observance of actual
operations; (3) discussion of activities with both
employer and employees; (4) on-site comparison
of existing conditions with the standards; and,
(5) identification of specific problem areas.
Chart 9 shows the elements of an occupational
safety and health inspection. Among the physical
conditions examined are materials handling,
equipment, work surfaces, work methods, personal
protective equipment, medical and first aid capa-
bilities, rind supporting and housekeeping systems
such as ventilation, illumination, fire protection,
electrical, heating and cooling, noise control, sani-
tation, disposal, and storage.

Upon completion of an inspection, the compli-
ance officer has a closing conference with the em-
ployer to advise him of all conditions or practices
disclosed that apparently constitute. safety or
health violations, indicating, the applicable sec-
tions of the standards involved. The employer is
advised that citations may be issued with respect
to some or all of the conditions noted and that
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monetary penalties may be proposed. He is also
told that any citation will fix a reasonable time for
abatement of the alleged violation. Employers are
encouraged to eliminate any and all hazards as
seen as possible. Generally there will be no closing
conference with the employees unless requested,
since they will have participated in the inspection
process.

Followup inspections are conducted to evaluate
corrective action taken by employers with regard
to hazards disclosed in the original inspection.
Such inspections` are mandatory in specific situa-
tions, including when a court lies issued a restrain-
ing order in an imminent danger situation and
when citations for serious, willful, or repeated vio-
lations have been issued.

As provided in section 15 of the Act, all infora
motion reported to or obtained by complier '.7,a staff
in connection with any inspection or othe activity
which contains or which might reveal a trade
secret must be kept confidential. A trade secret is
any confidential formula., pattern, device, or com-
pilation of information used in the employer's
business that gives him an opportunity to obtain
an advantage over competitors who do not know
or use it. Similarly, when it is necessary_ for De-
partmental personnel to have access to classified
security information, all documented data and per-
sonal knowledge of such data are handled in ac-
cordance with the security regulations of the re-
sponsible Federal agency involved.

VIOLATIONS, CITATIONS, AND PROPOSED
PENALTIES

Violations of the standards or regulations issued
under the Act may take many different forms and
may vary considerably in their gravity in terms of
threatening the safety and health of employees.
The Act contains a break-down of violations into a
number of general categories. For purposes of issu-
ing citations and proposing penalties and abate-
ment periods, the Compliance Operations Manual
contains specific guidelines to assist OSHA staff
in determining the category of the violation. These
categories are

1. &lima/. Section 17(k) defines a serious viola-
tion as one in which there exists a substantial prob-
ability that death or serious physical harm could
result from the alleged violation and whether the
employer knew or, with the exercise of reasonable
diligence, should have known of the hazard. Guide-
lines have been established in the Compliance
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Operations Manual to aid in evaluating "sub-
stantial probability", "serious physical harm", and
"employer knowledge".

2. Willful and repeated. A. willful violation
exists when the evidence shows either that the em-
ployer committed an intentional and knowing
violation of the Act and the employer is conscious
of the fact that what he is doing constitutes a vio-
lation, or, that even though the employer was not
consciously violating the Act, he was aware that a
hazardous condition existed and made no reason-
able effort, to eliminate the condition. It is not
necessary that the violation be committed with a
bad purpose or evil intent to be deemed willful-.
Repeated violations may be cited under section
17(a) when a second citation is issued for viola-
tions of the same standard, rule or order for which
a previous citation was issued.

3. Nonserivus. Nonserious violations are those
which are not serious violations but which do have
a direct or immediate relationship to occupational
safety and health.

4. Dc nth-tin:ie. A violation is considered de
minimis when it has no immediate or direct rela-
tionship to the safety and health of the employees.
No citation is issued for a de minimus violation.

Section 13 of the Act contains special enforce-
ment provisions when an investigation discloses an
imminent danger to employees. An inner seat
danger is defined as ". . . any conditions or prac-
tices in any place of employment which are such
that a danger exists which could reasonably be
expected to cause death or serious physical harm
immediately or before the imminence of such
danger can be eliminated through the enforcement
procedures otherwise provided . . ." In such cases,
the Secretary is authorized to petition the appro-
priate United States District Court for a restrain-
ing order directed at requiring the employer to
take such steps as are necessary to eliminate the
imminence of the danger. These orders may pro-
hibit employment in the area subject to the danger
except those necessary to correct the danger. This
provision was used as a basis for obtaining a tem-
porary restraining order and a preliminary injunc-
tion in the aftermath of the Port Heron, Michi-
gan, tunnel explosion in December that billed 22
employees.

Regulations issued under the Act require em-
ployers to take specific actions, including the post-
ing of notices advising employees of their rights,
all citations issued, and the annual summary of



occupational injuries and illnesses in the establish-
ment; maintaining records and making remits,
giving of advance not -ice of inspections to em-
ployees when he has received such advance notice;
and, the reporting to the nearest OSHA office
within 48 hours of the occurrence of any employ-
ment accident that is fatal to one or more em-
ployees or rmlts in hospitalization of five or more
employees. -When an employer violates the require-
ments of the regulations, lie is subject to citation
and proposed penalties.

When a violation is disclosed, a citation is issued
to the employer describing with reasonable par-
ticularity the alleged violation, including the kind
of violation involved. No citation may be issued
after the expiration of 6 months following the
occurrence of any violation. As a general matter,
all instances of the same violation) of a single
standard which are disclosed during an inspection
of a single establishment will constitute one alleged
violation.

Section 5 (b) of the Act provides that each em-
ployee shall comply with all standards and regu-
lations which are applicable to his own actions and
conduct. However, the Act does not provide for the
issuance of citations or proposed penalties to em-
ployees: employers are generally held respon-
sible for hazardous conditions in the workplace
even if resulting from employee actions. However,
an employer continues to have the right to exercise
normal disciplinary actions with regard to em-
ployees who violate safety or health requiraments.

In issuing citations for alleged violations, OSHA
also sets periods for the abatement of the viola-
tion. Except in unusual eases, the period for abate-
ment will be less than 30 days, Where emergency

modifications are required, t on may enjoin
interim abatement measures such as use of per-
sonal protective equipment and administrative
controls. Penalties are proposed for alleged serious
and nonserious violations disclosed during an
initial inspection of up to 1,000 for each violation.
In proposing penalties, the Secretary gives due
regard to the gravity of the violation, the good
faith of the employer, the size of the business, and
the history of past violations. In the case of other
than serious violations, penalties are optional and
the employer receives a credit of 50 percent in the
proposed penalty if the alleged violation is abated
within the period set forth in the citation. To
assure. uniformity of application in proposing
penalties, the Compliance Operations Manual con-
tains clot -ailed written guidelines on the calcula-
tion of the amount of penalty to be proposed for
each type of violation. No penalties are proposed
for de minimis violations.

Consistent with the mandate of the Act, the De-
partment proposes substantially greater penalties
for violations not abated after a citation has been
issued than for violations disclosed during an
initial inspection. When an employer who has not
filed it notice of contest does not abate a violation
within the period set forth in the citation, the Act
authorizes daily penalties of up to $1,000. This
approach is designed to provide a strong incentive
for employers to promptly eliminate from the
workplace hazardous conditions which were the
subject of the citation. However. in cases contested
by the employers in good faith and not solely for
delay or avoidance of penalties. the time for abate-
ment does not begin to run until the date of the
final order of the Review Commission.
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Chapter 5

TRAINING AND EDUCATION

The Congress, in enacting the Williams-Steiger
Occupational Safety and Health Act of 1970, rec-
ognized the necessity for providing countermeas-
ures that could be applied to the man as well as
the machine and the environment. This human
aspect is being cared for through training and
education efforts directed toward both the ein-
ployer and the employee.

Section 21(c) of the Act states that the Secretary
of Labor, in consultation with the Secretary of
Health, Education, and 'Welfare :
shall (1) provide for the establishment and supervision
of programs for the education and training of employers
and employees in the recognition, avoidance, and preven-
tion of unsafe or unhealthful working conditions in ern-
ployments covered by this Act, and (2) consult with and
advise employers and employees, and organizations rep-
resenting employers and employees as to effective means
of preventing occupational injuries and illnesses,

Section 21(b) of the Act authorizes the Secre-
tary of Labor to conduct, directly or by grants or
contracts, short-term training for personnel en-
gaged in work related to his responsibilities under
this Act. Various standards issued under the Act
require employers to train employees in job
safety and health practices. A specific group
of such requrements is in 29 CFR Part 1926.21
of the construction standards. Most of these stand-
ards refer to the general application of safety
practices in construction work. Other standards
requiring employers to provide employee train-
ing in safety and health are found in several parts
of the safety and health standards published on
May 29, 1971, such as the requirement that em-

- ployees be instructed in the proper use of respira-
tors (29 CFR Part- 1910.134(b) ).

The training strategy being implemented by the
Department is shown in Chart 10. It consists of
three major elements: (1) determining training

requirements, (2) developing training program
materials to fulfill these requirements, and (3) de-
livering these training programs to the target
populations by using the services of Department
personnel in Washington and in the field, occu-
pational safety and health personnel of appro-
lirate State agencies, employee organizations,
trade associations and other groups representing
employers, and by using the resources of both
public and private formal educational institutions.

With some 60 million covered employees as the
approximate target population for training ef-
forts, it is necessary to utilize fully the capabilities
of these individuals and organizations. The De-
partment will never be able to directly reach all
covered employees and employers. Therefore,
another major element in the training strategy is
to find ways of maximizing the outreach of the
training it provides for employee representatives
and representatives of employers through a "mul-
tiplier" effect. An example of how this is being
achieved is the construction industry instructor
course described in this chapter.

As with any task the size of that faced by the
Department in implementing the training require-
ments of the Act, it is necessary to establish priori-
ties to the many training tasks waiting to be
accomplished. Following are the training priori-
ties identified and the accomplishments within
each category during 1971.

A well-qualified force of compliance personnel
in the field to enforce the safety and health stand-
ards promulgated by the Secretary and to provide
consultative services to employers is requisite to
the success of the Act. Accordingly, the Depart-
ment moved to instruct both its own compliance
safety and health officers (CSHO's), industrial
hygienists (III's and inspectors from those eight
States (California, Florida, Illinois, New York,
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CHART 10

The Training and Education Function in a Systems Context

(a)

TRAINING
REQUIREMENT -trw

(b) (c)
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North Carolina, Oregon, Pennsylvania, and Wash-
ington) with which it had negotiated section
7(c) (1) agreements to make inspections in the
target industries.' These courses consisted of 3 to
5 weeks of intensive training in OSHA stand-
ards and compliance procedures. Instructional
methods consisted of a combination of lectures,
team teaching, demonstrations, practical exer-
cises, case studies, role playing, field visits, and
group discussion. Extensive use was made of visual
aids, including videotape. The field visits included
both the area offices out of which compliance
officers operate and actual workplaces where train-
ees observed procedures employed by senior com-
pliance officials. A total of 14 classes for 3,44

'The Secretary Is authorized by section 7(c) (1) to enter into
agreements with the States for the use of their personnel and
facilities.

compliance safety and health officers who would
be working almost exclusively in the area of con-
struction were given added specialized training.

Of equal importance to the training of compli-
ance personnel in the field was instruction of key
national office personnel, Regional Administrators
and Area Directors and their staffs. In addition to
courses in the management aspects of the OSHA
program, many national, regional and area office
personnel completed the training program de-
signed for compliance officers so they would have
a fuller understanding of the compliance process
and thus be able to support compliance officers in
the field more effectively.

The first major use of the multiplier principle
to reach covered employers and employees was in
the construction industry, in which a series of 35
instructor-training sessions was held to train a



CHART 11

Locations of 39 Instructor Training Sessions in 1971 for the Construction Industry
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cadre of instructors who could then return to their
places of work and present modified versions of the
training to management and to supervisors. Chart
11 shows the locations of these instructor-training
sessions. The 930 personnel who completed the in-
structor training were provided with training
course outlines and training aids. As of Decem-
ber 31, 1971, as shown in Chart 12, these 930 in-
structors had reached out to present training to
21,296 persons at the construction jobsite. There is
every indication that the outreach for this training
will continue at an accelerated pace. Other such
training efforts are planned for 1972.

Another training activity high on the Depart-
ment's priority list is that of alerting employees to
their rights and responsibilities under the Act. Em-
ployees need to know where and how they fit into
the implementation of the Act. As a starting point
in this program, the Department contracted for a
total of thirty 1-day orientation sessions for em-
ployee representatives. Each attendee received
pertinent information, a teaching outline, a man-

ual, and training aids that could be reproduced
locally at low cost. In turn, he was encouraged to
present the orientation to fellow employees at the
worksite. The locations of the orientation sessions,
which were attended by some 2,100 persons, are
shown in Chart 13. From the inquiries generated by
these sessions, there is good reason 'to believe that
the project is achieving its intended purpose of get-
ting key information on the Act to employees at
the jobsite.

An important part of OSHA's program for
ining and education is the dissemination of news

and other information to the general public, to
employers and employees, to trade and similiar as-
sociations, labor organizations and the like. This
function is carried out through distribution to the
news media of liress releases and other relevant ma-
terials ; through announcement of insertions in the
Federal Register concerning OSHA rules, regula-
tions, and statements of policy; through speeches
and related public appearances ; through exhibits
at conventions; through Safety Standards, the off-
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CHART 12

Outreach of Training Services by
Those Trained As'instiuctr4s, 1971.

Thou
25

Construction personnel
trained by instructors

_ Instructors traine _ g30

FM AM J J'A S ON-D,
source; ospanmair of Labor.

clad magazine of the Occupational Safety and
Health Administration ; and through a variety of
pamphlets and other publications designed to in-
form and educate employers and employees on
implementation of specific portions of the Wil-
liams-Steiger Act. The magazine Safety Stand-
ards has been upgraded and its circulation more
than tripled.

The Department of Labor collaborated with the
National Association of Manufacturers in its spon-
sorship of a closed-circuit, videotaped television
broadcast explaining the Act. More than 10,000
business representatives in 27 cities viewed the
program, the largest audience ever for a presenta-
tion of this kind. Kinescopes of selected portions
of this 5-hour telecast have been used extensively.
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Television and radio public service announce-
.meats, for which networks and stations contribute
free air time, are being broadcast widely. Twenty-
five radio spots started during the summer, fol-
lowed by three TV spots in early autumn; A-survey
was conducted to evaluate the effectiveness of vari-
ous methods of communicating with and motivat-
ing employers and employees in on-the-job safety
and health. During the winter, another 24 radio
spots and six TV spots were distributed. In addi-
tion, slides with live narration were sent to 700
stations and are being used in most of the States.

Based on rough estimates, approximately 150,-
000 written communications, 240,000 incoming
telephone calls, and 40,000 visits to OSHA offices
occurred during the JulyDecember 1971 period.
In the same period, OSHA officials appeared be-
fore about 5,000 business, union, government, and
other interested groups. This activity continues at
an accelerated pace.

In an effort to reach even larger numbers of
those affected by the Act, the Department is spon-
soring the development of programed instruc-
tional materials on the safety and health standards
for use by foremen. The Department is also co-
sponsoring with the National Institute for Occu-
pational Safety and Health (NIOSH) a corre-
spondence course on occupational safety and
health. The National Safety Council is working
with OSHA to develop accounting methods to
show the benefits of good industrial safety and
health programs and a self-inspection guide for
industry.

A training facility, the plans for which were
developed during the year, will open in January
1972, in Rosemont, Ill., near Chicago. The Train-
ing Institute will train 31 classes of 30 students
each during 1972 in courses that will include

A 4-week comprehensive training course for
new OSHA and State compliance inspectors.
A 2-week refresher course for all current
OSHA compliance inspectors.
A 4-week comprehensive training course for
OSHA industrial hygienists.
A 1-week refresher/training course for
OSHA compliance inspectors who work
solely with maritime activities.
A 1-week refresher/training course for
OSHA compliance inspectors who devote all
or much of their inspection effort to construc-
tion.



Twelve 40-hour courses to train a cadre of in-
dustry representatives who will later instruct
employees in the construction industry (three
additional courses will be conducted in Alaska,
Hawaii, and Puerto Rico) ,
Several courses for selected persons from
OSHA national, regional, and area offices.

The institute is being operated on an experi-
mental basis to determine whether this method for
offering training to the populations affected by the
Act is a viable delivery system for the types and
volume of training needed to meet the Depart
ment's responsibilities under the Act.

the "Laboratory Orientation for OSHA Indus-
trial Hygienists" course designed to acquaint
OSHA industrial hygienists with the NIOSH
laboratory at Salt Lake. City, Utah, where they
send their field samples for chemical analysis, and
"Orientation in Occupational Health for Com-
pliance Safety and Health Officers" in the funda-
mental principles of industrial hygiene and the
procedures used to recognize and evaluate occu-
pational health hazards.

NIOSH also has cosponsored the development
of occupational safety and health training pro-
grams with the Department, and departmental

CHART 17

Locations of 39 Orientation Sessions in 1971 on the Occupational Safety
and Health Act for Employee Representatives
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The Act assigns training_ responsibilities to both
the Department of Labor and to the Department
of Health, Education, and Welfare through
NIOSH, and close coordination is essential.
NIOSH has developed and conducted courses for
Department of Labor compliance safety and health
officers and for technical support personnel in
Washington and in the field. Specific. examples

personnel serve on the NIOSH training advisory
committee which evaluates applications from col-
leges and universities for training grants to pre-
pare professional manpower in occupational safety
and health.

To assist in meeting the need for personnel
trained in first aid, the Secretary of Labor and
the president of the American National Red Cross
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finalized an agreement in December 1971, in which
the Department recognizes that persons who have
a current training certificate in the Red Cross
standard, advanced, and basic first aid courses
shall be considered as adequately trained to render
first aid in fulfilling the requirements of the oecti
pational safety and health standards. The agree-
ment also provides that

The Department will advise States develop-
ing or implementing a State plan under the
Act that persons who have a current Red
Cross first, aid certificate meet the training
requirements set forth in the standards.
The Department will direct Regional Admin-
istrators to develop and maintain liaison with
Red Cross area offices.
The Red Cross will develop guidelines for use
by Red Cross gyrational units to expand first
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aid training resources and will continue to
adapt courses to meet the needs of different
work environments.
The Red Cross will have its chapters, divi-
sions, and areas assist in distributing infor-
mation relating to first aid training services
available to employers and employees.
The Red Cross will designate liaison per-
sonnel to work with the national office and
the Regional Administrators of OSHA.
The Red Cross will provide OSHA with per-
tinent information regarding its training ef-
forts, and with information necessary for the
review of its training courses, as requeSted.

This endorsement of Red Cross training and
certificates is not exclusive and the Department
will recognize at the regional level such other first
aid courses as it finds satisfactory.



Chapter 6

ROLE OF THE STATES

Prior to the passage of the Occupational Safety
and Health Act, most of the responsibility for
protecting workers' safety and health rested with
the States. Thus, the Act poses a significant chal-
lenge for States having their own occupational
safety and health programs; as the Department
of Labor issues standards, the enforcement au-
thority of the States is preempted in areas covered
by those standards unless the States cooperate with
the Federal programs. The purpose of the Act is
not to eliminate State safety and health programs
but to include the States as major participants
wa the implementation of the Act as clearly stated
in the "Congressional Findings and Purposes":

to assure so far as possible every working man
and %mina in the Nation wife and healthful working
conditions . . . by encouraging the States to assume the
fullest responsibility for the administration and enforce-
ment of their occupational s,kJety and health laws. ..

This general endorsement of a full partnership
with the. States is given definition in later sections
of the Act. The major vehicle for State involve-
ment is a State plan. Basically, a State plan is
an occupational safety and health program that
must be, both in writing and in operation, "at least
as effective as" the Federal program. The general
parameters of State plans are described in section
18 of the Act.

Thus, the States are faced with a choice. They
can either accept gradually expanding Federal
preemption or they can develop and submit a plan
that will enable them over time to replace the
Federal safety and health effort with their own
program.

To assist, the States in the development of ac-
ceptable plans, the Act provides several interme-
diate steps:

1. The Governors of all States rand territories
were invited to designate an agency (o agencies)

to work w ith the Department in developing tt co-
operative Federal-State relationship.

2. Section 18(h) agreements give temporary
protection against Federal preemption for those
States interested in developing a plan.

3. Section 23(a) provides substantial planning
grant assistance for development of plans.

4. Section 23 (b) provides grant assistance for
experimental and demonstration projects.

5. Section 23(g) gives further assistance to
,States with plans; once a plan is approved, a State
can receive up to 50 percent, funding by the Fed-
eral Government.

C. Section 24 provides for grant assistance to
the States to develop and administer programs
dealing with occupational safety and health
statistics.

Table 2 Summa - caf State ;kat ,-t---1971

Alabama X X X
Alaska X X X
American Samoa (1)
Arizona X X
Arkansas X X X
California X X X
Colorado__ ___ ._________- X X
Connecticut X X
Delaware == X X X
District of Columbia_________ X X X
Florida X X X
Georgia- X X
Guam _____ X X
Hawaii X X
Idaho X X
Illinois X X X

See footnote at end of table.
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Table Summary of State Activity-1971 of using talents of State and local governments
Continued in meeting the goals of the Act.

Indiana

Kansas
Kentucky_
Louisiana_
Maine
Maryland
Massachusetts_
Michigan
Minnesota.
Mississippi
Missouri
Montana
Nebraska____ ____
Nevada_
New Hampshire
New Jersey____
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon... _ _ __-______- _ X
Pennsylvania = == X
Puerto Rico = = X
Rhode Island_ X
South Carolina X
South Dakota_______ -_ X
Tennessee X
Texas. _ _ ___ _ _ _ _ ___----- X
Utah 9 X
Vermont

= = X
Virgin Islands.-- -- X
Washington X
West Virginia ___ _ X
INTisconslit X
Wyoming X

X
X
X
X
X

X

X
X
X
X

X
X
X
X
X
X
X
(1)
X
X

X
X
(1)

X

X
X
X
X

X

X
X
X

Appilention i11ks hem Entunntod: IN in appro ni nocess

Table 2 summarizes the activities during 1071
of these provisions of the Ad.

Although a State plan is the major vehicle for
State participation under the Act, an additional
means is provided by the general agreement
thority of section 7(c) (1), Essentially, this sec-
tion empowers the Secretary to enter into
agreements with States for use of their personnel
and facilities. Thus, it furnishes another means
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INTERIM AGREEMENTS WITH THE STATES
UNDER SECTION 18(h)

Section 18(11) provides the States with a tem-
porary alternative to Federal preemption and an
opportunity to begin participation in the Williams-
Steiger Act. It does this by enabling the Secretary
to enter into temporary agreements with States
to permit the continued enforcement of those State
occupational safety and health standards which
addmss the same issues as Federal standards. The
enforcement of such State occupational safety and
Ilealth programs may continue until the Secretary
takes final action with regard to a permanent State
plan under section 18(b), or until December 28,
1972, whichever is earlier.

These State agreements bridge the gap between
existing State occupational safety and health pro-
grams and State assumption of jurisdiction with
an approved State plait under section 18(b) of
the Act. States with 18(h) agreements have been
able to maintain their programs without inter-
ruption, thereby maximizing the utilization of
human and financial resources. In addition, worker
plc' et ion has been increased by assuring the con-
tinuation of State programs ir conjunction with
the initiation of the Federal program.

Forty-seven States, the District of Columbia,
Pamir) Rico, the Virgin Islands, and Guam have
entered into 18(11) agreements. It is estimated that
18(11) agreements are protecting State-level pro-
grams which add almost $00 million in State and
local occupational safety and health expenditures
to the total program. Three StatesOhio, New
:fexico, and Smith Dakotadid not have agree
ments as of the end of the year.

Several features of the agreement are particu-
larly important during this interim period. First,
there is a period of dual jurisdiction. State agen-
cies are responsible for the administration and
enforcement of on-going State occupational safety
and health programs; at the same time, within all
States and other jurisdictions, the Secretary of
Labor has full authority and responsibility for
the administration and enforcement of the
Williami.Steiger Act. Second, for those stand-
ards which are the subject of the agreement, State
agencies have agreed to maintain without diminu-
tion the level of State enforcement activity which



existed at the time of the agreement. Finally,
the procedures for State agreements (29 CFR Part
1901) require State agencies to submit a notice of
intent to file a State plan under section 18(b) in
order for the 18(h) agreement to continue in
effect.

Within the requisite time period, all 51 jurisdic-
tions with 18 (h) agreements filed letters of intent
to submit a State occupational safety and health
plan.

Federal enforcement activities have been co-
ordinated with State agencies participating in
18(h) agreements. Coordination has been empha-
sized to minimize much of the duplication and
overlap inherent in dual jurisdiction. An overall
system for the coordination of compliance activi-
ties has been implemented by the Regional Ad-
ministrators. This coordination includes the fol-
lowing:

On a weekly basis, each Regional Administra-
tor provides designated State agencies with copies
of all citations issued to employers within that
State. Sonic agencies are providing Regional Offi-
ces with summary reports of State inspection and
enforcement activity and with specific compliance
information relating to a concurrent inspection
visit. Federal compliance personnel are responsible
for referring to State agencies information con-
cerning apparent occupational safety and health
hazards for which there are no applicable Federal
standards. Similarly, State agencies have been re-
quested to furnish Regional Administrators with
information about apparent hazards which the
State is unable to correct..

State agencies may, if they wish, participate in
concurrent inspections. Designated agencies may
choose to make State compliance officers available
to fully participate in an OSHA inspection. The
State staff should be immediately available so that
no inspection is delayed. During a concurrent in-
spection each Federal and State compliance officer
is responsible for conducting the inspection in full
accord with his applicable regulations and instruc-
tions, including the initiation of citation and pen-
alty actions, All State employees receiving infor-
mation about concurrent inspections have been
informed that the prohibition against advance
notice is applicable to them.

Chart 14 illustrates safety and health issues cov-
ered by Federal standards which also are covered
by State standards in States having 18 (h)
agreements,

PLANNING AND DEMONSTRATION
GRANTSSECTION 23

Under sections 23 (a) and ( f) of the Act, the
Federal Government can provide up to 90 percent
of the funds for grants to 'help States assess their
needs and prepare State plans for their own a8-
sumption of jurisdiction under the Act. In order to
provide prompt assistance to the States in the de
velopment of their occupational safety and health
plans, a comprehensive system for awarding and
monitoring grants, including program and ac-
counting guidelines, was developed immediately
following the effective date of the Act. These grants
are authorized through June 1073.

Workforce populations of each State were used
as a basis for allocation of grant funds. The States
were divided into the following three groups:

1. The 10 States with the lowest workforce
population$115,000 each ;

2. The 30 next highest States, and the MS-
trict of Columbia and Puerto Rico $160,-
000 each;

3. The 10 States with the highest workforce
population$230,000 each.

This division of available funds represents an
effort to distribute available money so that all
States have an equitable chance to develop their
own occupational safety and health plans.

At the risk of funding only a few grant applica-
tions which might not ultimately result in an ac-
ceptable State plan, every State that requested
money received some ; this meant that some States
were not given all the money they needed. The
active interest among the States in developing and
carrying out their own safety and health programs
encouraged participation. Through December 31,
1971, grants had been made to 40 States, the Dis-
trict of Columbia, and Puerto Rico, for a total
of $4,704,000. Additional funds totaling approxi-
mately $5.15 million will be made available to
States in calendar year 1972 to augment the initial
grants. Although no experimental and demon-
stration grants authorized by section 23 (b) were
issued in 1971, such grants are being considered for
1972. The monitoring system developed is a part
of the overall grant administration machinery has
revealed substantial progress by some of the States
toward the submission of acceptable plans.
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CHART 14 -Lontinued
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CHART 14 -Continued

State Standards Subject to 18 (h) Agreements
(Categorized by Federal Issues) _
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CHART 14. Continued

State Standards Subject
to 18(h) Agreements
(Categorized by Federal issues)
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STATE PLANSSECTION 18(b)
Section 18(h) of the Act provides States with an

opportunity to operate their own occupational
safety and health programs so long as they meet
certain criteria and are at least as effective as the
Federal program in assuring the safety and health
of workers. If a. State wishes, it may submit a plan
to u.e. Assistant Secretary covering one or more
occupational safety and health issues that have
been addressed by a Federal standard. The scope
of a State plan may be broad or narrow; that is, a
State may choose to cover a number of issues or
only one. Regardless of the number of issues cov-
ered, however, the State must include all employ-
ers and employees within the affected industrial,
occupational, or hazard grouping unless the State
shows good cause why any groups of employers or
employees should be excluded. Any groups ex-
cluded by a State plan remain covered by Federal
standards and enforcement programs.

Foremost among the criteria that a State plan
must meet is the requirement that the plan pro-
vide for the development and enforcement of
standards that are or will be at least as effective
as the Federal program in affording safe and
healthful employment.

It is important to recognize that the State plan
need not provide a program which is identical to
the Federal, but only that it must be at least as
effective, In order to satisfy the requirements of
effectiveness, the plan may establish the same
standards, procedures, criteria, and rules as those
set forth in the Federal program, or alternate
ones which, when measured against Federal
standards and enforcement procedures, are deter-
mined to be at least as effective. Comparison of
different State standards with Federal standards
to assess effectiveness will be a major undertaking.
In addition to the general requirement that the
State will develop and enforce standards at least
as effective as those promulgated by the Secretary,
it must also meet such specific criteria as provid-
ing the legal authority, personnel, and funds to
do the job, and the right, of entry into and inspec-
tion of all workplaces subject to the Act.

As mentioned before, all 51 jurisdictions 'w
l8(h) agreements indicated their intention to sub-
mit plans for developing safety and health stand-
ards and enforcing them within their borders. New
Mexico and South Dakota also submitted wr
letters of intent. These intentions were made
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known following publication of the final regula-
tions governing the preparation and submission
of State occupational safety and health plans
(Title 29 Labor; Chapter XVII Occupational
Safety and Health Administration, Department
of Labor; 20 (7111: Port 1902Ntate Pions for
the Development and Enforcement of State
Standards) . However, it should be noted that these
formal written letters of intent come from State
agencies designated by Governors to be responsi-
ble for occupational safety and health programs
under the Act. They do not necessarily reflect a
consensus of all the interest groups in the States;
in addition, many programs are predicated on
State legislative action for both enabling legisla-
tion and authorization of resources. Initial re-
sponse from the States has been vigorous, but
there are criteria in the regulations on State
plans which the States must satisfy if they are
to become full partners under the Act. These regu-
lations set forth the specific criteria for State
plans, the indexes for measuring a plan with re-
gard to standards and enforcement, and the pro-
cedures for submission, approval, and rejection
of State plans.

Once a State plan is approved, the Secretary is
authorized to make operational grants to the
States to assist them in administering and en-
forcing programs for occupational safety and
health contained in their 18(b) plans. The Federal
share for such approved grants may not exceed
50 percent, and unlike the 90-10 planning grants,
there is no terminal date for operational grant
authority. It is possible for a State to qualify for
both types of the above-mentioned grants and
receive money concurrently from several grants.

A great deal of effort has been directed to-
ward giving technical assistance to States to aid
them in preparing to meet the requirements for
section 18 (b) plans. Typical of such activities were
the regionally sponsored meetings with State des-
ignees following publication on October 29, 1971,
of the final regulations dealing with State plans,
The purpose of these meetings was to obtain
States' reactions to the regulations and identify
problem areas that States were likely to encounter.
One result of this endeavor hits been the prepa-
ration of a series of guidelines or interpretative
memoranda designed to help the States to de-
velop their 18(b) plans. These guidelines dealt
with such subjects as "Procedures for Submis-
sion of State Plans and Regional Office Review";
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"Procedures for National Office Review"; "Scope
of State Plait"; "Definition of Developmental
Plan"; and "Designation of State Agency". Ex-
tensive technical assistance has been provided by
the regional stairs to the States with iissistance
from the national and regional offices 'upon re-
quest. In addition to this day-to-day communica-
tion, a considerable effort is expended in dealing
with the International Association of Govern-
mental Labor Officials, especially with its Occupa-
tional Safety and Health Committee.

Of the eight criteria contained in the Act that
a plan must meet, the most significant and the
most difficult is the "at least as effective" test..
That is, the State plan must provide for safety
and health standards that are or will he at least as
effective as Federal standards and enforcement.
A crucial aspect of this is that State plans must
provide for sanctions against violations of stand-
ards in the first instance. Many States have plans
to meet this challenge by enacting laws that will
enable theiti to meet Federastandards. However,
until State legislatures take final action on budgets,
safety and health laws, merit systems, and laws
that may be required to cover employees of State
agencies and political subdivisions, it will not be
possible to measure the extent of success or failure
of legislative programs. Two States, Illinois and
South Carolina, adopted major new enabling legis-
lation for this purpose in 1971, many other States
pivpared to introduce new legislation in 1972, and
still more are planning to do so in 1073.

There are basically two types of written State
plans that can be approved by the Assistant
Secretary. One is a "complete" plan that at the
outset, meets all the specific criteria and indexes of
the regulations. The plan then is subject to the
3-year (minimum) period of evaluation described
fully in the following section on State plan
evaluation,

Second, if a State plan does not fully meet the
requirements set forth in the 18(b) regulations, it
may be approved as a developmental plan under
certain conditions. The plan may be approved if
it contains satisfactory assurances by the'State
that it will take the necessary steps to bring it into
conformity with the criteria in the regulations
within a maximum of 3 years immediately fol-
lowing the commencement of operations. The
State shall include the specific actions it proposes
to take and a time schedule for their completion.
After the State has completed all the developmen-



tel Steps specified in its plan which are designed
to make it at least as effective as the Federal pro-
gram, the Assistant Secretary has a period of
at least 1 year in which to evaluate the plan on
the basis of actual full-scale operations. With
either type of plan, after this evaluation and
determination that the State is meeting the re-
quirements of the Act, the Assistant Secretary's
enforcement authority will cease to apply with
respect to any occupational safety or health issue
covered by the plan. However, the Assistant Sec-
retary will continue to make an evaluation of the
manner in which the State is carrying out its
plan, and will withdraw approval of" all or part
of the plan where there is a failure to adhere to
the criteria.

During the evaluation period before the Assist-
ant Secretary determines that the plan is "at least
as effective," he retains Federal enforcement au-
thority to the degree necessary to insure occupa-
tional safety and health. Factors that will deter-
mine the level of Federal effort during this period
include whether the plan is developmental or com-
plete, and the results of evaluations conducted by
the Assistant Secretary.

The history of protective labor legislation over
the years has been characterized by expanded cov-
erage of workers and removal of exemptions for
various groups of employees.

State and local employees, however, can only
be covered through the vehicle of State plans, as
they are specifically excluded from Federal cov-
erage under the Act. This group, numbering ap-
proximately 10 million, must be covered by a
State, to the extent that State laws permit such
coverage. In the event that State laws existing
before the implementation of the Act specifically
exclude public employees, the State is not required
to cover them in its plan.

STATE PLANSEVALUATION
The Act requires the Secretary of Labor "on the

basis of actual operations under an approved State
plan" to determine whether the criteria in section
18(c) are being applied by the State. This deter-
mination will not be made for at least 3 years after
the approval of a "complete" plan. In the case of
an approved developmental plan, the determina-
tion will not be made until all steps specified in the
plan have been completed and the Secretary has
had at least 1 year in which to evaluate the pro-
gram on the basis of actual full-scale operations.

At this point, the Secretary can determine that the
State plan is "at least as effective" the Federal
program and relinquish his enforcement authority
in that State. However, the Act adds that the Sec-
retary will ". , make ra continuing evaluation
of the manner in which each State having a plan
approved . . is carrying out such plan."

To insure that the Occupational Safety and
Health Administration will be able to judge the
effectiveness of approved State plans in opera-
tion, a State program evaluation system is being
developed.

The methodology used will vary according to
the stage at which the operational State plan is
being evaluated. Three major phases, with differ-
ing requirements, have been identified :

Phase I: Evaluation of plans after approval,
during the minimum 3-year period required by
section 18(c) of the Act during which the Secre-
tary must retain his enforcement authority. Fur-
ther refinements are required in this phase to
distinguish evaluation of developmental from
completely operational plans.

Phase II: Evaluation of plans enabling the Sec-
retary to make -a final determination on relinquish-

ment of Federal enforcement authority.
Phase Continued evaluation, after relin-

quishment of Federal enforcement authority, to
insure maintenance of required State effectiveness.

It is anticipated that the Secretary not only will
be able to measure the impact of the States' pro-
grams as they relate to the conditions of employ-
ment, but also will be able to

1. Show trends within the total program and
trends within program components.

2. Correlate accident /injury frequencies and
severity rates with various program varia-
bles.

3. Measure total program progress and indi-
vidual State program progress.

4. Measure differential effects of various pro-
gram efforts.

The State program evaluation system will be a
multilevel system. Recognizing that evaluation is
an important function at each level of manage-
ment, the system is being designed to function as
an overall evaluation system. The first level of the
evaluation process will be a self-evaluation system
for use by individual States. The second level will
assess the program on a regional basis and will be
implemented by the OSHA field staff. The third
level will be implementation at the national level.



The system will require periodic reports from
the States. However, all report forms will be tested
and validated before being used. Other methods of
collecting data concerning State program imple-
mentation and operation will be through onsite
visits by OSHA regional staff with periodic par-
ticipation and/or followup by OSHA national
staff. In addition, as part of the State program
evaluation system, followup inspections will be
made by Federal compliance safety and health offi-
cers and industrial hygienists of establishments
covered by the State program on a random sam-
pling basis.

SUPPLEMENTARY APPROACHES TO STATE
PARTICIPATION

As mentioned earlier, an additional tool f n. en-
listing State participation under the Act the
agreement authority of section 7(e) (1). During
1971, an experimental agreement program was
undertaken to expand the resources available to
OSHA under the Target Industries Program.
Eight States agreed, on a reimbursable basis, to
assist the Department of Labor in enforcing Fed-
eral occupational safety and health standards in
four of the Nation's most hazardous industries,
(details appear in Chapter VII, "Special Pro-
grams"). Under the agreement, the eight States
arc providing 68 federally trained State compli-
ance officers to inspect approximately 4,000 estab-
lishments within their boundaries in fiscal 1972.

The advantages of this eneriment were several:
(1) expanded its inspection staff by 68
persons; (2) State personnel received valuable
experience with Federal enforcement techniques;
(3) the State inspector, acting as an agent of the
Secretary, inspected simultaneously against both
State and Federal standards, thus minimizing
duplication of inspection effort.

The results of this program are being evaluated
to determine its impact and effectiveness. Indica-
tions are that this type of program appeals to
the States. Although this program is not an alter-
native to a State plan, it is possible that State
participation via section 7(c) (1) will play an im-
portant future role in assisting the Secretary in
carrying out his responsibilities under the Act.

STATISTICAL GRANT PROGRAM

The statistical grant program administered by
the Office of Occupational Safety and Health Sta-
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tistics of the Bureau of Labor Statistics is con-
ducted under the authority of sections 23 and
24 of the Williams-Steiger Act. Five types of sta-
tistical grants can be awarded. Under section 23,
a State agency designated by the Governor may
receive grants for planning statistical programs
and for experimentation or demonstration proj-
ects in collecting statistical data on occupational
injuries and illnesses. These grants are awarded on

90610 cost-sharing basis, with 10 percent of the
cost contributed by the State agency.

Section 24 of the Act deals entirely with the
collection and analysis of statistics and is the basis
for operational grants that can be awarded for
three purposes : (1) to engage in programs of
studies, information, and communications concern-
ing occupational safety and health statistics; (2) to
assist States or their political subdivisions in de-
veloping and administering of programs dealing
with safety and health statistics; and (3) to ar-
range for research and investigations that give
promise of furthering the other objectives of this
section. These grants are awarded on a 50-50 basis.

One objective of the Act is to foster the develop-
ment of comprehensive occupational safety and
health statistical programs in each State. The
grants program will aid in providing the data
needed to support standards development and com-
pliance activities in each State and be particularly
useful to those States operating programs under
section 18 (b). Each State statistical program will,
therefore, be tailored to the needs of that State.
A second objective is to expand the annual na-
tional statistical survey to increase the capability
for special research in occupational safety and
health. Special research projects conducted under
a grant to one State may also be of value to the
national research program or to other State
programs.

The dual goals of serving State needs in the
area of occupational safety and health data and
providing added support for the effort at the na-
tional level are achieved through the grants pro-
gram. Grant approval authority is decentralized
to the eight Regional Directors of the Bureau of
Labor Statistics. The Regional Directors are in
the best position to provide prompt consideration
of grant application that pertain to particular
State needs and, therefore, to coordinate national
and State program goals.

Encouraging progress has been made since the
Act went into effect. By the end of December 1971,



all States and territories eligible for grants had
received statistical planning funds, with the ex-
ception of Ohio, American Samoa, and the Trust
Territory of the Pacific Islands. Planning grants
for the 48 other States, the District of Columbia,
Puerto Rico, Guam, and the Virgin Islands have
totaled $872.542 on the 90-percent Federal cost-
sharing basis. Of this total, $650,000 was distrib-
uted before June 1971. The States are using these
funds to prepare for participation in the 1972
occupational safety and health survey of em-
ployers. Differences in Federal funding levels for
planning among the States relate to differing State
salary levels and other features unique to a par-
ticular State grant.

Eleven States planned in January 1972 to begin
a full-fledged State operational program for col-

lecting of occupational injury and illness data.
Grants totaling $125,000 have been awarded for
these programs on a 50-percent State-Federal
sharing basis. These States are surveying em-
ployers according to Bureau of Labor Statistics
survey procedures to develop estimates of injuries
and illnesses by industry for the State. Procedural
controls contained in these operational grants en-
sure the uniformity of data among States and
provide comparability with national data.

During 1971, administrative priorities have been
focused on developing of current national and
State injury and illness data by industry. Infor-
mation and communication grants and special re-
search grants, which are also available on a
50-percent sharing basis, will be awarded as funds
are available.
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Chapter 7

SPECIAL PROGRAMS

While overall goal of the Department is to
reduce exposure to all occupational safety and
health hazards in all workplaces, this, cannot be
done overnight. For many hazardous conditions,
new standards must be developed, and an adequate
supply of compliance personnel needs to be re-
cruited and trained. Yet, there is a need to make
an immediate impact on known safety and health
problems so that all employers and employees
come aware of their responsibilities and can work
to improve the situation. After surveying the oc-
cupational safety and health picture generally,
OSHA has decided that such an immediate impact
could best be achieved by designing special pro-
grams which have served as demonstration projects
and allow the concentration of resources on some of
the worst problems first. Two major special pro-
grams were developed during the year, the first
concentrating on industries with a record of a
high incidence of occupational injuries, and the
second designed to focus on particular toxic mate-
rials known to pose health hazards on the job.

TARGET INDUSTRY PROGRAM

Occupational injuries have been measured for
considerable time under the American National

Standards Institute's Z16.1 standard. This stand-
ard produces injury frequency rates based on the
average number of disabling work injuries for
each million employee hours worked in a rang_ e of
industries. The Bureau of Labor Statistics data
for 1070 show that the average injury frequency
rate for all manufacturing industries was 15.2.
Over the years, however, a number of industries
have produced injury frequency rates considerably
above this level. In order to make an immediate
impact on the apparently existing safety problems,
a special program was developed to concentrate

efforts on five selected industries whose 1070 injury
frequency rates exceeded 33. This is called the
Target, Industry Program.

Although the selection of the five target indus-
tries was based primarily on high injury frequency
rates, a number of other factors were considered.
Among these were the existence of standards ap-
plicable to the industries, the number of employ-
ees affected, and the distribution of the industry
throughout the country. The five industries se-
lected are : marine cargo handling; roofing and
sheet metal; meat and meat products; miscel-
laneous transportation equipment ; and lumber and
wood products.

To launch the Target Industries Program, a
series of 10 meetings was held in late May and
early June 1071. Five of the sessions were with
national trade association representatives of the
target industries and a like number with employee
organization representatives. These meetings pro-
vided a general briefing on the Act, on employer
and employee responsibilities, and on implementa-
tion of the Target Industries Program. Employer
and employee groups were encouraged to aid in
reducing injuries and illnesses, and were asked
to take three specific actions:

1. To ensure the existence of active industry
safety and health committees;

2. To develop plans for action within the in-
dustry that will lead to improved safety
and health conditions; and

3. To disseminate information to their mem
berships and others.

The Department moved early to provide training
and consultative services in occupational safety
and health in high-hazard industries. In the five
target industries, this support consisted primarily
of consultative services in hundreds of meetings
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and other contacts with trade association person-
nel and with representatives of employees.

The National Safety Council agreed to partici-
pate in the target industry effort by assisting
target industry groups in developing their own
programs for safety and health and by designat-
ing staff experts in each industry to work with
the respective target industries. The National
Safety Council has met with both national and
local association groups within the Target Indus-
try Program and has been instrumental in estab-
lishing guidelines for the development of
formalized safety programs for association mem-
bers, with the emphasis on voluntary compliance.

General meetings included a Federal-State-
American National Standards Institute meeting
June 2, the NAM closed circuit teleconference
June 10, and a national conference for employers
August 25. At a general trade association meet-
ing in June, each target industry group made a
presentation on its own problems and its plan for
overcoming them: Progress by the industries
varies, but all are taking positive step_ s toward
voluntary compliance.
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Specific details on each of the five industries
and what has been accomplished are:

A. Marine Cargo Handling (Standard Indus-
trial Classi tient' onSICNo. 4403) includes
loading and unloading vessels, stevedoring, opera-
tion and maintenance of piers and clocks, and
waterfront terminal operations. The industry em-
ploys more than 112,000 workers and has the
highest. injury frequency rate, 60.9, of the five
target industries. (However, this rate was com-
piled only with regard to those employees in the
industry covered under the safety provisions of
the Longshoremen's and Harbor Workers' Com-
pensation Act. In the future, data will reflect the
entire industry classification.) The Management
Advisory Cargo Handling Safety Committee, the
safety association representing this target indus-
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try group, is participating jn the activities of
ANSI's Longshoring Safety Standards Commit-
tee. Four of its members serve on the 12-member
steering committee, which is revising the 1068 edi-
tion of the ANSI standards. The Management
Advisory Cargo Handling Safety Committee has
restructured its organization and hired a perma-
nent, nonmember secretary. Difficulties in launch-
ing a broad new effort in the industry are due
largely to labor problems, including strikes and
injunctions, Arhich have diverted attention from
accident and illness prevention,

B. Roofing and Sheet Metal Thor le (SIC No
176) includes copporsmithing and tinsmithing in
connection with construction work, gutter instal-
lation, roofing and siding, skylight installation,
etc., but does not include work in connection with
plumbing, heating, or air conditioning. The indus-
try employs about 115,000 covered workers, and
has a injury frequency rate of 4:3.0. The National
Roofing Contractors Association has developed a
"Roofing Contractors Guide" to isolate standards
that affect the more serious hazards in the industry
in an attempt to direct the attention of its mem-
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hers to the "worst-first." The Sheet Metal and Air
Conditioning Contractors National Association
has formed an Occupational Safety and Health
Committee, published a guide to the Act for dis-
tribution to its members, and is developing vertical
standards for the industry to be proposed to the
Department.

C. Meat and Meat Products (SIC No. 201)
covers establishments primarily engaged in the
slaughtering, dressing, packing, freezing, and
canning of animals for meat to he sold or used in
making other meat products. This industry cm-
ploys 356,001) workers, with an injury frequency
rate of 4:3.1. This group has formed a Meat In-
dustry Safety Committee, and the following sub-
committees : Standards Study, Research and
Statistics, and Training, Education and Motiva-
tion. It has published a 20 -page analysis of meat
plant injuries correlated with the requirements of
the Act.

CHART 113
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Miscellaneous Transportation Equip
(SIC No. 370) includes firms engaged in manu

facturing mobile homes, campers, snowmobiles,
trailers, carts, wagons, etc. The industry employs
approximately 115,000, primarily in the mane-
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facture of mobile homes. It has an injury
frequency rate of 33.3. The Mobile Homes Mann-

CHART 19
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facturers Association has published questions and
answers related to OSHA and other bulletins for
its membership. OSHA has held several meetings
with this group but the heterogeneous nature of
the industry has caused some uncertainty as to the
best course to pursue. However, many companies
are developing their own safety programs,

E. Lumber and Wood Products (SIC No. 24)
includes logging camps, sawmills, and establish-
ments manufacturing finished articles made of
wood or wood substitutes. (It does not include
furniture.) All segments of the industry share in
a high injury frequency rate of 34.1 affecting 000,-
000 employees. Even before the announcement of
the Target Industry Program, this industry
formed the Forest Industry Council Safety and
Health Coordinating Committee to establish
guidelines for compliance under the Act. This
committee represents 25 associations. Safety train-
ing programs have been developed and are opera-
tive, A Standards Committee is functioning and a
major industry program was developed to update
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all national, regional, and State associations on
the committee's progress. This industry continues
to be active in its pursuit of voluntary compliance.

OSHA field compliance efforts haiT also been
concentrated on those five industries. Not only
have inspections in these industries been given pri-
ority, but OSHA signed agreements with eight
States on July 14, 1071, under which the States
are assisting in making inspections in four of the
target industries. Marine cargo handling was not
included in the State contracts because of the long-
standing Federal compliance program in that in-
dustry and the lack of State jurisdiction. As of
December 31, 1071, inspections of target industry
workplaces by both Federal and State compliance
officers totaled 3,754, resulting in 3,21 citations
being issued.

The eight StatesCalifornia, Florida, Illinois,
New York, North Carolina, Oregon, Pennsyl-
vania, and Washingtonwere selected primarily
because of the concentration of target industry
establishments within their borders. About 4,000
establishments with more than 1 million employees
will be inspected by the 08 State compliance offi-
cers in the program, all of whom completed a 5-
week training program on Federal standards and
compliance procedures. These agreements, funded
at $878,000, expire on Juno 30, 1972, though it is
planned to extend them in some States so that
additional inspections may be made.

TARGET HEALTH HAZARD PROGRAM

It was early recognized that occupational ill-
nesses are at least as great a problem as injuries,
but it was much more difficult to develop a special
program that would allow OSHA to effectively
focus on them. By the end of 1071, however, the
Target Health Hazards Program had been de-
veloped, to be implemented early in January 1072.
This provides a health program counterpart to
the injury-oriented Target Industries Program.
In it, OSHA will concentrate on five sub-

s that are among the most hazardous of
the more than 8,000 toxic substances currently
identified by the National Institute for Occupa-
tional Safety and Health of the Department of
Health, Education, and Welfare, Among the cri-
teria for selection were the number and severity
of employee exposures, the existence of standards,
and the ability to adequately measure the level of
exposure involved. The five health hazards se-
lected were:



A. Asbestos. Can produce a severe lung disease
called asbestosis. In addition, there is evidence that
asbestos fibers in the lung may lead to cancer.
The best estimates put employees facing risk at
200,000-plus in insulation, manufacturing prod-
ucts using asbestos in one or more ways, shipbuild-
lag, construction, etc.

B. Cotton dust.. Can produce byssinosis, a pro-
gressively disabling lung disease. At risk are more
than 800,000 employees in cotton processing opera-
tions of all types.

C. Silica. Can produce silicosis, another disabl-
ing lung disease. At risk are more than 1.1 million
employees in abrasive manufacturing, iron and
mineral processing, sandblasting, and other oper-
ations.

D. Lead. Can produce severe gastrointestinal,
blood, and central nervous system disabilities. At
risk are more than 1.6 million employees engaged
in manufacturing ammunition, paint, storage bat-
teries, autos, etc.

E. Carbon monoxide. Can produce brain dam-
age or death. At risk are uncountable thousands
of employees in metal processing operations and
users of gasoline-powered equipment.

In order to implement this program, it is
planned to start with a series of meetings with
affected employer and employee representatives to
ensure that they know what the applicable stand-
ards are and what OSHA industrial hygienists
will be JoIking for during inspections, as well as
to solicit their assistance in making workplaces
more healthful. This special program will be in-
corporated into the priority list under which the
field staff of OSHA schedules enforcement actions.
To add to the impact of this program, it is planned
to seek agreements with a number of States similar
to those for the Target Industry Program under
which State industrial hygienists will receive
training in the Federal standards and procedures
and make additional inspections for OSHA.
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Chapter 8

NATIONAL REPORTING OF WORK INJURIES AND ILLNESSES

Collection and publication of work-injury sta-
tistics have comprised one of the oldest on-going
programs in the Bureau of Labor Statistics
(BLS). However, it was not until the American
Standard Method of Measuring and Recording
Work Injury Experience, the Z16.1 standard, was
accepted in 1937 by employers and statistical agen-
cies that sufficient uniformity in injury recordkeep-
ing and reporting made possible the annual collec-
tion of national work- injury data by BLS.

Two basic measures were used in the publication
of the injury series under the Z16.1 methodfre-
quency rates and severity rates. Injury frequency,
calculated in terms of the number of disabling
injuries per million employee-hours worked,
measured the magnitude of the work-injury prob-
lem; injury severity was a gauge of the seriousness
of work accidents in terms of days lost due to
disabling injuries per million employee-hours
worked. Following the last major revision of the
Standard Industrial Classification system in 1957,
the BLS-published statistics on work injuries by
industry from 1958 through 1970 represented a
consistent series.

In recent years, employers in approximately
50,000 manufacturing and about 100,000 nonman-
ufacturing firms, together employing a total of
about 15 million workers, have voluntarily par-
ticipated in reporting work injury statistics under
the 216.1 method. Although these establishments
were located in each of the 50 States, only 20 States
formally joined in the BLS cooperative program
of reporting work-injury data. Injury statistics
were published for as many as 460 manufacturing
and 170 nonmanufacturing separately identifiable
industries.

Despite the seemingly extensive collection and
publication program under the Z16.1 method, the
data were limited because the true extent of in-

juries and illnesses incurred by workers at their
jobs was understated. Aside from the fact that the
statistical universe for these data included only
those employers who volunteered to record and to
report work-injury information to the BLS, other
factors also contributed to the undercount. of in-
juries under the 216.1 method.

One such factor of conceptual nature concerned
the scope of reportable injuries. Under procedures
formulated by the American National Standards
Institute and adopted by the Department of Labor,
only disabling injuries were counted in the compu-
tation of injury rates. The disabling classification
limited reportable injuries to three varieties : those
resulting in death ; those involving permanent im-
pairment, either total or partial; and those tem-
porary disabilities that would prevent an
employee from performing the duties of a reg-
ularly established job beyond the day of injury.
Injury cases involving fractional days lost, either
on the day of injury or on the day of return to
full-time work, were not reportable even if medical
treatment were involved.

A second major inadequacy of reporting occu-
pational injuries was that under the Z16.1 system
occupational illnesses were seldom, if ever, re-
ported. Estimates of occupational illnesses were
largely restricted to the most obvious and extreme
cases, such as silicosis. Even in cases where State
workmen's compensation laws provided for in-
demnity benefits for occupational illnesses and in-
juries, lack of uniformity in State laws precluded
a realistic counting of illnesses befalling workers
on the job.

These inadequacies were recognized by the Con-
gress when it legislated a mandatory system of
recordkeeping and reporting of occupational in-
juries and illnesses under the Williams-Steiger
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Act. The shift from voluntary to mandatory
compliance means that virtually all employers
throughout the country are now required to main-
tain records of work-related injuries and illnesses

o report their injury experience to BLS upon
request. By including all employers, BLS has
greatly expanded its statistical universe from the
former field obtained through voluntary coopera-
tion to one of 60 million workers in about 5 million
workplaces.

In addition, the Williams-Steiger Act accords
equal importance to occupational illnesses as well
as injuries regarding both their identification and
prevention. Employers must maintain records of
all cases of occupational illness and injury other
than those requiring only first aid treatment.

NATIONAL SAFETY COUNCIL DATA
The National Safety Council (NSC) has also

been for many years a well-known source of work-
injury statistics based on the 216.1 method. NSC
estimates of work injuries indicate that in recent
years more than 14,000 Americans are killed at
work and more than 2 million suffer disabling
injuries annually. The yearly cost of work acci-
dents is estimated at $9.1 billion in 1970. This total
includes a $4 billion estimated cost of injuries,
insurance and administrative costs, an estimate of
$4 billion other costs arising out of these accidents,
and $1.1 billion direct losses in business fires. These
estimates are considered conservative.

The annual survey conducted by the NSC in-
cludes information from firms involved in a wide
range of economic activity, Because participation
in the survey has been largely limited to NSC mem-
bersfirms voluntarily affiliated with the Coun-
ciltheir data have tended to reflect the
work injury experience of more safety-conscious
firms in each industry. While the National Safety
Council plans to continue its collection for work-
injury information under the 216.1 standard, the
work-injury estimates forthcoming under OSHA
definitions will not be comparable with the 216.1
series.

THE MANDATORY SYSTEM

In 1969, Secretary of Labor J. D. Hodgson (then
the -Under Secretary) informed the American Na-
tional Standards Institute that a proposed occupa-
tional safety and health act would require the
establishnient of a national mandatory system for
the collection of safety and health statistics. ANSI
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was requested to evaluate the effectiveness and ap-
plicability of its 216.1 system as the standard for
a national mandatory system. In response, ANSI
formed a study group to "review available report-
ing methods and standards of reporting injuries on
a nationwide basis and if necessary develop a sim-
ple method of reporting injuries."

The study group found that, for a mandatory na-
tional reporting system, the 216.1 standard, with
its detailed severity charges for different kinds of
injuries and special exceptions, was too complex.
The standard was also found to be too insensitive
to measure short-term trends in injury experience.
Finally, the ANSI study group proposals were cir-
culated for comments among various associations,
the Bureau of Labor Statistics, Labor and Busi-
ness Research Advisory Committees, Federal
agencies, and other interested parties. Early in
1971, a Federal interagency working group was
established to review the continents:

This interagency group considered not only the
statistical requirements but also the potential needs
of compliance personnel. As a result, one new sys-
tem was developed, and proposed regulations were
published in the Federal Register May 11, 1971.
Many suggestions solicited from the public and
from a public hearing convened by the Office of
Management and Budget on June 8, 1971, were
incorporated into the final recordkeeping regula-
tions published in the Federal Register and
adopted on July 2, 1971. As the recordkeeping sys-
tem be -came operable, further revisions were found
necessary to avoid undue burdens on employers.
Rule changes allowing more time for preparation
of records and permitting their preparation away
from the establishment or on data processing
equipment were propo.z:l the Federal Register
on November 12. Following a 20-day period for
comments and incorporation of needed modifica-
tions, the revision of the recordkeeping regulations
will be published in the Federal Register early in
January 1972.

Most employers were notified in the summer of
1971 that they are responsible for keeping records
of work-related injuries and illnesses. The Bureau
prepared a recordkeeping booklet containing the
necessary forms, instructions for completing them,
a copy of a poster that must be displayed in each
workplace to inform employees of their rights
and responsibilities, and a summary of the Act.
More than 5 million copies of the recordkeeping
booklet were mailed to nonagricultural and agri-



cultural employers registered on the Social Se-
curity Administration mailing lists. All record-
keeping find reporting requirements have been
planned to minimize the burden on the employer
while still providing accurate data for planning
and enforcement purposes.

The new recordkeeping system is designed to
obtain reliable, current, and uniform information
about occupational injuries and illnesses at the
workplace. It is the basic source of data for the
statistical program. In addition, the system will
provide Federal and State safety and health in-
spectors with on-the-spot records of each occupa-
tional injury and illness, The maintenance of rec-
ords will also serve to heighten employers' and
employees' awareness of safety and health
problems.

Among several areas of change brought about
by the new recordkeeping system, two of the most
basic are mandatory compliance and extension of
coverage. All covered employers must maintain
records as set forth in the regulations and must
comply with reporting requirements. Coverage
under the Act extends to all employers engaged in
business affecting interstate commerce who have
employees; however, this coverage does not include
the United States, States, or political subdivisions
of a State. Accordingly, this has been inter-
preted to include virtually every nonpublic em-
ployment relationship where there are one or more
employees, including industries exempt from other
provisions of the Williams-Steiger Act.

The OSHA definitions of recordable occupa-
tional injuries and illnesses represent the most
dramatic change from the old Z1G.1 system. OSHA
definitions start with specific instructions from
Congress. The Act states that employers shall
record and report, and the Department of Labor
shall compile, statistics on work-related deaths, in-
juries, and illnesses (other than minor injuries
requiring only first aid treatment). Capturing ill-
ness data will significantly improve the picture of
what is really happening to employees in the
Nation's workplaces.

Transfer to another job is an important addition
to the Bureau's recordkeeping system. Eliminated
is the former concept that no time was lost (and,
hence, that no injury was recorded) as long as the
employee could carry out an established job open
and available to him. Any change in occupation
caused by an occupational accident or illness is now
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considered recordable. This change alone should
result in a substantial increase in recorded job acci-
dents and illnesses.

_Another significant change is the elimination of
the old time-charge system. Instead of a fixed-time
charge for specific injuriesa basic characteristic
of the Z16.1 standardthe exact number of full
lost workdays is being recorded. Recording of
fatalities also is changed.

The OSHA reporting system will also be con-
ceptually different .from the 216.1 system. The
base for reporting injury frequency rates will be
100 full-time employees, compared with 1 million
employee-hours worked previously used. As a re-
sult of the changes in recordable injury and illness
classifications, all 216.1 measures such as severity
rates, average days charged per permanent-partial
disabling injury, etc., will no longer be available.
In their place will be a series of OSHA-based
measures, such as injury- and illness-incidence
rates, lost workday cases, and number of lost
workdays.

THE OSHA RECORDKEEPING SYSTEM

The recordkeeping system involves the use of
three forms on which to record work-related in-
juries and illnesses: (1.). a log of occupational
injuries and illnesses; (2) a supplementary record
of occupational injuries and illnesses; (3) a sum-
mary of occupational injuries "and illnesses. None
of these are report forms; all are to remain in
the establishment and be available without delay
at reasonable times for examination by represent-
atives of the Department of Labor, the Depart-
ment of Health, Education, and Wel fare, or States
operating under a section 18(h) plan. The records
are to be retained in the establishment for 5 years
following the end of the calendar year to which
they relate.

Each recordable case of an occupational injury
or illness must be entered on the log of occupa-
tional injuries and illnesses within 6 working days
of receipt of information that an occupational
illness or injury has occurred. This form contains
columns for entering the date of injury (or of
in t al diagnosis of illness), occupation of injured
or ill employee, department to which employee
was assigned, nature of injury or illness, and
part of body affected. Each case is also to be classi-
fied either as an injury or as one of the seven
classes of illnesses. In the case of as fatality, the
date of death is also entered. When cases involve
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1 Or MOM workdays (but. are nonfatal), the
number of lost workdays is entered ; nonfatal eases
without lost workdays (for example, loss of con-
sciousness) are indicated by a eheckmark in the
appropriate column, fropefully, this breakdown
will help eliminate the problem of underreporting
of accidents that resulted in transfer or termina-
tion of employment before lost workdays occurred.

LOCATION OF RECORDS

Another important new change concerns where
records are kept. The regulations intend that rec-
ords be kept at the lowest organizational level
having the capability to keep them. This has a
threefold purpose: (1) to provide records for the
use of compliance officers near the point of opera-
tions; (2) to assure that the statistics resulting
from these records accurately reflect the size and
activity of the unit from which they came; and
(3) to aid local management and labor in review-
ing the occupational injury and illness experience
of employees. In particular, the system is designed
to avoid the pooling of information from large
numbers of small establishments into company-
wide reports.

The recordkeeping unit in this system is the
establi whi eh is defined as a single physical
location where business is conducted or where
services or industrial operations are performed.
Distinctly separate activities, such as contract
construction activitiN operating from the same
physical location as a lumberyard, are to be treated
as separate establishments. Firms that are physi-
cally dispersed, such as those in construction or
communications, may maintain records at the
place where employees report each day ; but these
records must be kept in such a way that they can
be available without delay and at reasonable times
for examination by compliance officers.

PETITIONS FOR VARIANCE

An employer may wish to (1) define "establish-
menu" in a different Manner, or (2) keep records
in a place other than the establishment, or (3) keep
records different from those required in the regula-
tions. A petitioning process exists for such
exceptions.

The petition, which is made to the Regional Di-
rector of the Bureau of Labor Statistics for the
region in which the establishment is located, must
identify the establishment(s) for which an excep-
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Lion is sought., describe the proposed alternate
procedure and the reasons for the proposed excep-
tion, and indicate that the employees concerned
have been notified. Notification can be satisfied by
giving a copy of the petition for exception to em-
ployees or their authorized representative, or by
posting a statement summarizing the petition and
specifying where a copy may be examined. The
employees and their representatives must also be
notified that they have 10 working days following
receipt of notice to submit a written objection to
the Regional Director of the Bureau of Labor
Statistics.

If a Regional Director receives a petition from
an employer with establishments beyond the
boundary of his region, the petition must be re-
ferred to the BLS's Assistant Commissioner for
Oce.upational Safety and Health Statistics in
Washington, D.C.

The Regional Director or the Assistant Com-
missioner; as the case may be, may grant the peti-
tion for exception if he finds that the proposed
procedure will provide equivalent information
and will not interfere with the purposes of the Act.
Notice of the grant of a petition must be published
in the Federal Register.

FEDERAL GOVERNMENT RECORDKEEPING

Section 19 of the Williams Steiger Occupational
Safety and Health Act of 1970 requires Federal
agencies to conduct occupational safety and health
programs consistent with the standards developed
under the Act, including maintenance of adequate
records of work injuries and illnesses and the
preparation of periodic reports for submittal to
the Secretary of Labor. Executive Order No.
11612, signed on July 26, 1071, further details the
responsibilities and duties of heads of Federal
agencies and the Secretary of Labor in the admin-
istration of the Act.

Required records and reports will include data
on all Federal, eivilian, and selected military
(noncombat) employees whose salaries are paid
from Federal funds. Data on foreign nationals
employed outside the United States and private
employees of Federal contractors are not to be
included in these reports. Recording of data by
Federal agencies was scheduled to begin Janu-
ary 1, 1972; the first quarterly report is to be sub-
mated May 15, 1972, and the bra annual report
on February 15, 1973.



It is the goal of the Federal agency recordkeep-
ing program to produce occupational safety and
health data comparable to those from the private
sector. Therefore, all Federal agencies were re-
quested to use recordkeeping forms comparable
with those introduced to the private sector.

DATA COLLECTION SURVEYS

The Bureau of Labor Statistics, by delegation
from the Secretary of Labor, has responsibility
under the Williams-Steiger Act for conducting an
annual national survey of occupational injuries
and illness in cooperation with State agencies.

Recordkeeping regulations issued under the Act
require all business establishments subject to the
Act to maintain records of recordable occupational
injuries and illness occuring on or after July 1,
1971. Recordkeeping requirements differ from
State workmen's compensation requirements, but
the Act does not supersede or in any way affect
workmen's compensation laws.

To assist employers in complying with reporting
and requirements, the Department of Labor has
issued regulations specifying that USA receipt of
an occupational injuries and illness survey an em-
ployer shall promptly complete and return the
requested report form in accordance with its in-
structions, In States with cooperating programs,
the survey reports will be returned to an indicated
State agency address.

The surveys planned for collecting occupational
injury and illness data will cover all nonagri-
cultural industries (except mining and govern-
ment) in all States and the District of Coliimbia,
Guam, Puerto Rico, and the Virgin Islands: Ex-
cluded from the scope of the survey are self-
employed individuals, employees covered by other
Federal laws administered by other Federal agen-
cies exercising their jurisdiction to promulgate
occupational safety and health standards, and Fed-
eral, State, and local government employ_ ees.
Agriculture will not be included in the 1971 and
1972 surveys; however, it is expected that the solu-
tion of recordkeeping and reporting problems in
agriculture will permit coverage in future surveys.

About 50,000 establishments have been selected
to furnish data under the new recordkeeping sys-
tem covering injury and illness experience in the
last 6 months of 1971. The sample for this period
is designed to produce injury and illness data at
most of the two-digit Standard Industrial Classi-

fication (SIC) industry levels for the country as a
whole. Beginning with the 1972 survey, collection
will be on an annual basis. The total national sam-
ple will be expanded in 1972 to approximately
200,000 reporting units to provide data at the four-
digit SIC industry level in manufacturing and the
three-digit level in nonmanufacturing. When the
sample size is supplemented significantly in par-
ticipating States, comparable State estimates will
be possible. These sampling techniques will give
valid data without requiring too great data proc-
essing costs or overburdening employees.

In February 1971, the Bureau of Labor Sta-
tics conducted a "crossover-target industry sur-

vey." This was designed to compare the data
collection system under the 216.1 standard
and the new occupational safety and health re-
porting definitions, and to aid in evaluating the
effects of the Labor Department standards and
enforcement activities in the target industries.
However, the issuance of new Federal regulations
covering reporting of occupational injuries and
illnesses will alter the reporting environment and
have an impact on the reliability of comparisons
between the old and the new data collection
systems.

The crossover sample will cover approximately
9,500 units in manufacturing and construction
only. The sample is intended to yield estimates only
at the national division level. The target industry
sample will number about 5,000 units in industries
selected by the Labor Department reporting in-
jury data under the 216.1 standard and which have
had the worst accident experience over the years:
roofing and sheet metal; meat and meat products;
lumber and wood products; miscellaneous trans-
portation equipment; and marine cargo handling,
primarily longshoring activities. Establishments
in marine cargo handling will not be requested to
report data under the new definitions; data from
the present quarterly survey forms covering only
employment subjects to the Longshoremen's and
Harbor Workers' Compensation Act will be
utilized for purpose of this survey.

Excluding the marine cargo handling industry,
data will be requested for the first and second
halves of 1971. By assembling the data in 6-month
periods for each industry and individual sample
unit, comparisons can be made between injury
rates in the first and second halves of the year 1971.
In addition, collection of data under OSHA re-
porting regulations will provide a comparison

57



with reporting under Z113,1 for the hitter half of
1971. Seasonal adjustment, of work-injury and ill-
Hess data will be explored in contemplated special
studies of selected industries on a seasonal basis.

OCCUPATIONAL INJURY AND ILLNESS
RESEARCH

In addition to the annual program of compiling
and analyzing data on the frequency and severity
of work injuries, over the years BLS has engaged
in a variety of research efforts. The major emphasis
of these special studies has been concerned with
obtaining in-depth information on the causal fac-
tors of industrial accidents and the nature of the
resulting injaries, Some studies have produced
detailed industry injury rate data, and others have
focused on a particular piece of industrial equip-
ment and the injuries associated with it.

Injury incidence surveys are important indica-
tors of the general problem areas in industries;
accident-cause studies, on the other hand, yield
significant information on the specific aspects of
accidents, which can help reduce or eliminate haz-
ards, On the premise that work-related injuries
can generally be avoided, accident- cause studies
examine the accident as an event and isolate its
components. The several accident-cause studies
that have been conducted in various industries by
the Bureau of Labor Statistics in the past have
provided insight into the causal pattern of acci-
dents and have indicated methods of preventing
them.

Each causal study was confined to a single
industry ; data were obtained about the injured
employee, the kinds and extent of injuries sus-
tained, and details on the accident involved. The
data were collected through personal visits to a
sample of establishments selected on the basis of
the number of injuries they reported. Information
was gathered on the nature of the disabling in-
jury, including the part of the body injured, ac-
cident type, activity of the injured worker, haz-
ardous-conditions, unsafe acts, worker's age, and
sex.

The studies explored factors contributing to
work accidents and suggested a number of cor-
relations between injuries and economic variables.
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The studies also indicated that a combination of
factors, rather than a single factor, was usually
responsible for a particular accident. For example,
Causes in Hospital8 (1968), injuries from falls
in the BLS study, Work Injuries and Accident
were associated with wet, slippery floors, carrying
of objects, inattention to footing, and loose objects
on floors.

Possible relationships between high turnover
rate or inexperience and high injury rates among
workers, and between rising productivity and an
increase in accident rates were noted. The studies
were less successful, however, in pinpointing the
effect of mechanization of industrial processes on
work injuries. While machines were responsible
for many injuries, a large number of accidents
involved only manual operations. The conflicting
concluSions presented in different studies sug-
gested the difficulty of isolating the impact of auto-
mation or other technological innovations. Simi-
larly, no definite geographical correlation with
the pattern of injury rates was established. Where
regional differentials did emerge, it was unclear
whether the divergent patterns resulted from
factors inherent to the region or from differences
in reporting techniques and completeness of
reports.

Valuable as these past studies were, their short-
comings were apparent. Employers' records often
contained insufficient or unclear information, and
the lack of uniformity in recordkeeping made com-
parability difficult.

Nevertheless, the experience gained from these
special studies provides a good foundation for
conducting similar research under the new OSHA
recordkeeping system. Future accident causal pat-
tern studies will have many advantages over past
studies as a result of the Williams-Steiger Act.

Mandatory recordkeeping of work-related in-
juries should provide more consistent data. An-
other decided advantage is that the records main-
tained by employers must be made available for
research as well as reporting and compliance pur-
poses, Furthermore, expanded manpower re-

.sources in the field of safety and health research
will make- possible timely publication of the
research findings, an important, ingredient of the
positive and effective program of accident preven-
tion which the Williams-Steiger Act envisages.



Chapter 9

TRENDS IN WORK INJURIES, 1958-1970

Despite the shortcomings of the work-injury
statistics collected under the American National
Standards Institute Z16.1 method, for many years
they were the primary source of information on
work-related injuries. These data provided com-
parisons of work injuries among industries and
helped identify particularly hazardous employ-
ment. Since the data have been compiled on a com-
parable basis, they were also useful for trend
analysis of work injury experience among major
industry and subind'ustry groups.

'Major industries in the United States have ex-
hibited wide variations in levels and trends of
injury frequency rates during the 195840 period,
reflecting to a large extent the nature of the indus-
try itself. Not only did some industries character-
istically have high rates and others low, but the
trend of work injuries during this period has also
differed substantially among the various indus-
tries. Between 1958 and 1970, injury frequency
rates have moved up dramatically in the rubber
and plastics industries, for example, while in tex-
tiles the increase has been appreciably smaller. On
the other hand, several industries have shown
actual declines in work injuries over this same
period, notably the service industries. The rise in
work injuries a many industries was particularly
sharp after 1963, when the Nation's economy was
responding to strong expansionary forces,

Major indicators such as gross national product,
the index of industrial production, expenditures
for new plant and equipment, productivity, and
employment all reflected the heightened economic
activity, Rising injury frequency rates have some-
times been associated with increases in output and
employment, although the relationships have not
always been clearly established. In addition, other'
developments nay have influenced the pattern of

work injuries during this period, such as the con-
tinuing transition from an agrarian to an indus-
trial economy, the shift from blue-collar to white-
collar employment, and the increasing importance
of the service-producing sector vis-a=vis the goods-
producing sector.

Manufacturing manufacturing, the injury
frequency rate was 15.2 in 1970, one-third higher
than the level of 11.4 registered in 1958:(see Table
3). The increase in injury frequency rates over
the period may be attributed, in part, to the un-
usually low rates of the 1958 base year, which
reflected that year's recession and the 1.2 million
cutback in manufacturing employment. In 1958,
15 of the 21 major manufacturing subdivisions had
their lowest frequency rates for the 13-year period.

Within the overall pattern of manufacturing,
the frequency of work injuries has differed mark-
edly between the durable goods and nondurable
goods sectors. Differences in mechanization, prod-
uct orientation, and production processes are im-
portant contributing factors. Although frequency
rates have tended generally to be higher in the
durable than in the nondurable goods industries,
the increase in injury frequency in the 195840
period had been somewhat more rapid in nondur-
ables. Employment, on the other hand, increased
more rapidly in the durable goods (27 percent)
than in the nondurable goods industries (15 per=
cent) over the period.

The rising trend in injury frequency rates paral
leled other relevant trends in manufacturing.
Employment growth in all of manufacturing
amounted to 3.5 million, or 21.5 percent., between

'Goods-producing industries include agriculture, mining, con-
tract construction. and manufacturing; service-producing indus-
tries include transportation and public utilities, wimiesale anti
retail trade, finance, insurance, and real estate, services, and
government.
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Table 3 Injury frequency rates in selected industries, 1958 and 1970

intlaStrieS 100 1970
Change 13-year

average
Hate Percent

Mining:
Coal ruining and preparation-- - 1 42. 5 41.6 a 9 -2. 1 43.0
Metal mining and milling_ 23.6 23, 7 . 1 . 4 23, 0
Nonmetal mining and milling 3 20. 6 24. 1 3. 5 17. 0 21.9

Contract construction._ 30.9 28.0 -2. 9 -9.3 20.1
Manufacturing 11.4 15.2 3.8 33.3 12.9

Durable goods:
Ordnance and accessories_ 3.1 9.8 6.7 216.1 3.8
Lumber and wood products_ 37.0 34.1 -'2.9 7.8 36.5
Furniture and fixtures_ _ 16. 1 22.0 5. 9 36.6 19. 8
Stone, clay, and glass products 18.5 23.8 5.3 28.6 19.7
Primary metal industries_ 10.0 16. 9 6. 9 69.0 12. 9
Fabricated metal products 14.5 22.4 7. 9 54.5 18. 0
Machinery, except electrical 9.8 14.0 4.2 42.8 11.9
Electrical equipment_ 4.9 8.1 3.2 65. 3 6. 1
Transportation equipment 6.0 7.9 1.9 31.6 6.7
Instruments and related products 5. 5 7. 9 2. 4 43. 6 6. 6
Miscellaneous manufacturing 12.0 15. 8 3. 8 31. 7 13. 8

Nondurable goods:
Food and kindred products 19.5 28.8 9.3 47.6 23.5
Tobacco manufactures 7.8 11.9 4. 1 52. 6 9. 0
Textile mill products 9.0 10.4 1.4 15.6 9.7
Apparel and related products 6.0 7.7 1.7 28.3 6.8
Paper and allied product- 11. 4 13.9 2. 5 21.9 13. 1
Printing and publishing 8.8 11.7 2.9 32.9 10.1
Chemicals and allied products 7. 5 8. 5 1. 0 13.3 7. 7
Petroleum and coal products 6_ 7 11.3 4. 6 68. 0 8. 4
Rubber and plastics products 8. 7 18. 6 9. 9 113. 7 12. 8
Leather and leather products 10.9 15.2 4. 3 39.5 13. 3

Transportation and public utilities:
Local and int c-, ',than passenger transit_ ________ _ 13.3 23.9 10.6 79.7 17. 9
Motor f reigh t i ;nsportation and warehousing_ 28.9 35.3 6.4 22.1 31.8
Communicant . 9 2. 5 1. 6 177.7 1. 3
Electric, gas, and sanitary services 6.3 6.6 .3 4.7 5.9

Wholesale and retail trade 3 U, 0 11.3 -1.7 =13.0 11.8
Finance, insurance, and real estate:

Banking 2. 3 2, 4 . 1 4. 3 2.3
Insurance carriers_ __________________ ___ 2.2 2.6 .4 18.2 2.3
Real estate 12.0 11.4 -.6 -5.0 12.0

Services:
Personal services 7.8 -.5 -6.0 3.6
Miscellaneous business services 8. 8 6. 0 -2. 8 31.8 7, 7
Auto repair, services, and garages 16.9 14.3 -2, 6 -15, 3 15.0
Medical and other health services 8. 1 9, 3 1, 2 14. 8 8. 3

tante not available for 1955; boos year is 1900.
Rots not available for was, boa year /3 1002.

1958 and 1970. Above-average employment
creases occurred in 10 manufacturing industry
subdivisions, seven of which also posted increases
in injury frequency above the all-manufacturing
average rate increase of 33 percent.

Hiring activity -over the period had also been
brisk. New hires in factories averaged 28 per 1,000
employees in 1970, corryamd with 17 per 1,000 in
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3 Rate not available for 1950; boss y

1958 In specific industries, rates had doubled over
the period. Although many workers were hired to
replace those who had either quit their jobs, retired
from the workforce, or had died, others were re-
cruited to satisfy the additional manpower needs
of employers for increased production. Much labor
turnover entails the acquisition of inexperienced
personnel who may be unfamiliar with established



Table 4 Injury severity rat n selected industries, 1958 and 1970

Industries 1958 1970
Change 13-year

average
Bate Percent,

Mining
Coal mining and preparation ' 9, 170 7, 792 1, 378 15.0 8, 573
Metal mining and milling 2 4, 147 3, 238 =ON 21.9 3, 586
Nonmetal mining and milling..... _ _ _ _ _ . . . 2 2, 244 2, 624 380 16. 9 2, 514

Contract construction 2, 496 2, 100 390 15.8 2, 307
Manufacturing- 761 759 2 . 3 719

Durable goods:
Ordnance and accessories 198 284 80 43. 4 283
Lumber and wood products 3, 050 2, 891 150 5* 2 2, 932
Furniture and fixtures 1, 000 909 91 =9. 1 887
Stone, clay, and glass products 1, 364 1, 540 176 12.9 1, 305
Primary metal industries._ _ 1, 035 1, 128 93 8.9 1, 001
Fabricated metal products 1, 023 1, 003 20 1 9 922
Machinery, except electrical 525 583 58 11.0 573
Electrical equipment 282 333 51 18. 1 282
Transportation equipment _ . 470 488 9 1. 8 447
Instruments and related products 261 270 9 3. 4 274
Miscellaneous manufacturing 595 561 34 5.7 585

Nondurable goods:
Food and kindred products -- 1, 009 1, 156 147 =14. 5 1, 031
Tobacco manufactures 249 332 83 33. 3 300
Textile mill products 550 579 20 5.:3 514
Apparel and related products 231 207 24 10. 3
Paper and allied products 993 937 56 5. 6 875
Printing and publishing 361 411 50 13.9 414
Chemicals and allied products 741 562 179 24, 1 621
Petroleum and coal products 829 1, 116 87 34. 6 887
Rubber and plastics products_ 549 895 346 63. 0 739
Leather and leather products 433 534 101 23. 3 441

Transportation and public utilities:
Local and interurban passenger transit__ _ 604 1, 000 396 65. 5 957
Motor freight transportation and warehousing - 1, 732 2, 311 579 33, 4 1, 928
Communication 88 235 147 167. 0 122
Electric, gas, and sanitary services 077 813 164 16. 7 870

Wholesale and retail trade 3 553 452 101 18. 2 482
Finance, insurance, and real estate:

Banking__ 3 73 88 15 20.5 119
Insurance carriers 3 178 137 41 23.0 167
Real estate ' 763 341 =422 55. 3 504

Services:
Personal services 475 276 199 41. 8 430
Miscellaneous business services 563 310 253 44, 9 499
Auto repair, services, and garages 1, 005 427 578 57.5 789
Medical and other health services 264 264 0 0 251

l Rate not available for 1958; base year 18 1900,
; Rate not available for 1956; base year is 1962,

work routines in their particular phints or at new
jobs.

In contrast, average weekly hours of produc-
tion workers in manufacturing did not change
appreciably over the 195840 period. The work-
week increased by about one-half hour during this
time, due mostly- to increased overtime hours in
several industries,

; Rate not available for 1058; he year is 1901,
4 Data available only for 1908 through 1970.

Other go 04-p rodueing I :.--The haz-
ards associated with mining are well known.
Injury frequency rates, particularly in coal and
metal mining, were among the highest of all in-
dttstries, In coal mining, the frequency rate aver-
aged about 43 injuries per million employee-hours
worked in the 11-year period for which data were
available (196040). In contrast, the frequency
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rate in metal milling averaged about half that in
coal between 1962 and 1970, the period for which
eompara,ble figures are available. Over their re-
spective time periods, rates in both these mining
industries have changed little: 0

In contract construction, injury frequency rates
during the 1958-70 period averaged 29 per million
employee-hours wbrked, more than double that for
manufacturing. Over the 13-year span, injury fre-
quency declined slightly despite 'rising employ-

evels and increasing mechanization.
rvice.producing industries (except govern-

m way of contrast, industries in the
service-producing sector generally average much
lower injury frequency rates over the period. This
was particularly true of the finance and services
industries. However, isolated industries, such as
motor freight transportation and warehousing, re-
flected an exceptionally high incidence of injuries
in the 1958-70 period.

Injury severity rates in major industries.-Dis-
ability involving worktime lost represents a major
barrier to employment that often imposes serious
personal and economic consequences on the in-
jured. Injury severity rates, expressed as the
number of days of disability per million employee-
hours worked, were used to measure this aspect of
occupational injuries in the Nation's workplaces.

Several manufacturing industries reflected the
prevalence of extremely serious accidents. In lum-
ber and wood products, for example, the severity
rate averaged 2,900 days lost per million employee-
hours worked over the 1958-70 period, about four
times the average for manufacturing (719) (see
Table 4). Three other manufacturing industries=
primary metals, fabricated metals, and food and
kindred products-have averaged about 1,000 days
lost per million employee-hours worked in the
13-year period.

Even higher severity rates, however, exist in
mining, particularly coal mining. Over the 1958-70
period, about 8,500 days per million employee-
hours worked were lost each year through serious
injuries and fatalities to the Nation's coalworkers.
(It should be noted that under the 216.1 standard
a fixed charge of 6,000 man-days lost was ascribed
to each fatality.)

In contract construction, work injuries have also
tended to be serious. Severity rates have ranged

With the exception of trade. lack of sufficient number of
reports precludes aggregation of frequency data for the broad
Industry groupings among other major service-producing
industries.
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Table 5 Analysis of injury severity rates in
selected industries, 1963-1970

Percent of injuries
resulting In permanent

disability or death
Percent
change

1903 I 1970

Manufacturing total__ - 5.3 4.6 -13.2

Rubber and plastics 7.5 4.6 38.7
Petroleum and coal products_ 4.8 3.1 -35.4
Primary metal industries 7.4 4.9 -33. 8
Stone, clay and glass 5. 0 3. 7 -26. 0
Electrical equipment and sup-

plies 7. 1 5. 5 -22. 5
Chemicals and allied prod-

ducts 5. 1 4. 2 -18. 8
Furniture and fixtures 7.2 5.9 -18.1
Machinery, except electrical 6. 7 5. 5 -17. 9
Fabricated metal products 6.0 5.0 -16.7
Instruments and related prod-

ducts 8. 2 6. 1 -13. 4
Miscellaneous manufacturing

industries 5.7 5.0 -12.3
Paper and allied products - _ 6.7 6.2 -7. 5
Food and kindred 3.4 3.2 -5.9
Apparel and other textile 2. 1 2. 0 -4. 8
Transportation equipment__ _ _ 5. 8 5. 6 -3. 4
Chemicals and allied prod-

ucts 3. 6
Leather and leather products_ _ 3.6 3.6
Textile mill products 5. 9 6, 1 3.

Ordnance and accessories__ 4. 6 5. 1 10. 9
Lumber and wood products- 5.1 5.7 11.8
Tobacco manufactures NA 4.2

l Earliest available data.
NA.Not available.

from a low of 1,992 to a high of 2,643 during the
1958 =70 period. In other nonmanufa.cturing indus-
ries, the severity of accidents and injuries was

generally less alarming.
The work-injury data suggest that subhtantially

more progress was made in reducing the severity
than the frequency of industrial injuries over the
1958=70 period, since the relative rise in severity
rates was much smaller than that for frequency
rates. Moreover, more industries Q7) registered
declines in severity rates than in frequency rates
(7), reflecting reductions in the proportion of
injuries resulting in either death or permanent
impairment. Table 5 illustrates the declining pro-
portion of critical injuries in most manufacturing
industries.

Unlike frequency rates, severity rates are highly
unstable and fluctuate greatly from year t© year.
In some industries severity rates parallel patterns



in frequency rates d in other industries they
diverge from such patterns. For example, the live
industries in durables manufacturing with con-
sistently high frequency rates over the 1958-70
periodlumber and wood products, furniture and
fixtures, stone, clay and glass products, primary
metals, and fabricated metalshave also had high
severity rates. The stone holds true for contract.
construction. In contrast, leather and leather prod-
ucts had relatively high frequency rates through=
out the period but relatively low severity rates.

STATE WORK-INJURY TRENDS IN
MANUFACTURING

Among the 14 selected States that have consist-
ently reported work injuries under the 216.1
method to the Bureau of Labor Statistics over the.
years, work- injury rates have varied widely, re-
flecting differences in industrial structure and in
State. workmen's compensation laws, among other
factors. The relatively consistent series available
for these selected States in the cooperative pro-
grain began in 1964.

Overall, six of the 14 StatesConnecticut, Indi-
ana, Michigan, New York, Pennsylvania. and
South Carolinahad manufacturing injury fre-
quency rates below the national average of 13.0
for the years 1964 through 1909, the latest year
for which most States have published data
Chart 20). Rates in the remaining eight States
exceeded that for the Nation, with the highest
recorded in Arkansasabout 25 per million em-
ployee-hours worked. South Carolina had the low-
est average frequency rate in manufacturing,
slightly over 7 per million employ_ ee-hours worked.

Between 1964 and 1909, the frequency of in-
juries rose in all States except Florida and Vir-
ginia. The relative change over this period ranged
from a decline of nearly 10 percent in Virginia to
an increase of 32 percent in Indiana. However,
only four States had registered percentage in-

-Creases higher than the national increase of 90
percent for the 0-year period.

Compared with the Nation as a. whole, the se-
lected States averaged fewer industry increases in
injury-frequency rates in both durables and non-
durables in the 1904,-09 period. In the selected
States as a group, injury-frequency rates rose in
seven of the 11 durable goods industries and in
eight of the 10 nondurable goods industries over
the 6-year period; in the Nation as 11 whole, rates
were higher in all but one of the 11 durable goods

- CHART 20

Injury Frequency Rates in Manufacturing
for Selected States, 1964 and 1969
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industry groups mid in each of lbe 10 nondur ble
industries.

The relatively high levels of manufacturing in-
Jues in these States, when viewed along with
the generally rising trend over a period of time,
have helped to channel public attention toward
improved safety for workers in all States. Despite
the fact, that individual States have different types
of safety and health problems, new recording and

CHART 21

reporting provisions under the Act will help the
States to evaluate these problems more thoroughly
and to reach appropriate solutions with the help of
Federal grants-in-trio.

HIGH AND LOW FREQUENCY RATE
INDUSTRIES

For the purpose of comparison, 10 industries
with high injury-frequency rates and 10 with rel-

Injury Rates in Selected High Frequency Industries, 1958 and 1970
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ly low injury-freqiwney rates dentified.
Main!): striking reltaionships are seen when se- CHART 22

lected characteristics for the former are compared Injury Rates in Selected Low Frequency
with those, of the latter. Although workers in the Industries, 1958 and 1970
10 high frequency rate industries averaged the
same number of weekly hours as those. in the 10
low frequency industries in 1970, average weekly
earnings were about. $3 higher for the latter. These
averages, however, mask significant differences Motor vehicles and equipmen

among the individual industries. For example,
workers in the apparel and accessory stores indus-
try (low fi.equency) averaged $72.09 in weekly Weaving mills, cotton

pay, and worked an average of 31.9 hours per
week; in contrast, workers in the roofing and sheet,
metal industry (high frequency) averaged $164.50

Industrial chemicalin veekly pay, and worked 33.3 hours per week.

Injury
0

IWO Blast urnaces of basic steel
10 high to low

frequency frequency
Industries industries

Average weekly earnings__ _
Average weekly

$140. 16 $143. 02
39. 7 39, 7

When average weekly pay in the 10 high fre-
quency- rate industries for 1970 is compared with
that for workers in the 10 low freqnency industries:
the differential appears to counter the once accept-
able "assumption-of-risk theory," which In

that higher pay was adequate compensation
for greater risk:

The high injury-frequency rate industries
tended to have larger proportions of production
and nonsupervisory workers. Production workers
accounted for more than .four-fifths of total em-
ployment in seven of the 10, while comparable
proportions were found in only four of the 10
industries in the low-frequency group. The fre,
quency of injuries generally is considered to be

ihigher among workers directly involved n the
production process.

office and computing machines

Communications equipmen

Aircraft and parts
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A. ESTIMATES OF ESTABLISHMENT AND
EMPLOYMENT COVERAGE

TABLE AL.Establishment Coverage
[Esttii1-ted ilUitlber L1f establishment in 1115 private sector covered by the Williaals-Steiger Occupational Safety and Tlealth AL't L1t 1170 ho tnrgs

indlistrin% 1 by 05IIA region and SlateJuly 19711

Number of covered establishments

Establishments in the target industires 2

OSHA Region and State
All

establish-
meas.

(in thou-
sands)

mud

Roofing% ;
and sheet

metal
(SIC-
170)

Meat
taTiletdat

products
(SIC-
291)

Miseel-
lancous

transpor-
tation
equip-
merit
(SIC-
37() )

Lumber
and wood
products

(SIC-
24)

Long-
shoring

(SIC-
4463)

All region 4, 957.5 70, 205 35, 860 4, 165 2, 050 27,400 730

Boston region_ 286. 7 4, 145 2, 180 145 10 1, 775 35

Connecticut 72. 3 755 610 25 115 5
Maine_ 20.61 1, 020 135 20 800 5
Massachusetts 130.8 1, 450 1, 020 75 10 325 20
New Hampshire_ 20, 2 375 115 10 250
Rhode Island 23. 0 280 225 15 35 5
Vermont 13.5 265 75 190

New York region 635. 4 Ii, 475 4, 785 350 30 1,205 105

New Jersey 162. 2 2,01i 1,015 00 10 270 30
New York 447. 8 4, 310 3, 095 245 895 55
Puerto Rico 25.4 150 75 15 40 20

Philadelphia region 491.7 8, 430 4, 670 4611 125 3, 000 80

Delaware 11.8 205 155 15 30 5
District of Columbia__ ______ 19. 1 90 80 10
Maryland 71.4 1, 115 770 65 950 25
Pennsylvania 251, 7 4, 005 2, 545 280 1, 055 30
Virginia
West Virginia

98. 7
39 0

2, 305
710

905
215

70
35

20
5

1, 290
455

20

Atlanta region, 785. 3 16, 015 5, 950 710 385 8, 830 140

Alabama 75. (1 2, 160 400 80 35 1, 570 15
-Flririda 107. 2 3, 025 I, 895 70 115 SS5 60

109. () 2, 820 840 145 100 1, 725 10,acorgia
Kenthe_ky___ _.=_______ __ - - - 88, 6 I, 001) 485 70 10 420 15
Mississippi._ _ _ 54. 2 1, 235 350 70 15 795 5
North Carolina__ _________ 129_ 11 9 805 NO 150 50 1, 095 10
South Carolina=_ ..= 57. 1 1, 430 365 45 31) 985 n
Tennessee.... ...... ._ - . -_ - - . 103. 7 1, 540 6511 SO 30 755 20

Chicago region 1, 005. 3 12, 045 0, 940 950 535 .1, 100

Illinois 257. 9 2, 435 1, 655 230 30 490 30
Indiana__ _ __ _ ___ _ _ ._ _. 123, 0 1, 590 850 120 2(11 405 _
Michigan._ 175.'2 4, 645 1, 460 170 120 880 15
M in 'lewd a- 100. 7 1, 040 40 85 50 450 15

Ohio 233. 3 2, 71Th 1, 765 230 75 005 30
Wisconsin 115,'2 I, 630 770 115 45 090 10

Dallas region.= ___ __ ____ ____====___ 133,5 7,181 3, 580 505 260 2,71(1 130

Arkansas__ _ __________ , 53:4 1, 200 35(1 70 35 820 15
Louisiana_ _ _ _ _ _ _ _ _ _ _ _ .= _____ __ 78. "2 1,020 700 75 20 77.5 50
Now Mexico__ 24.5 240 ISO 20 70
Oklahoma 77.'2 665 440 70 40 115
Texas_

footnotes at nd or table.
300. 2 3, 370 1, 940 270 105 030 65
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TABLE A1 --Establishment CoverageContinued

Number of covered establishments

Establishments in the target industries 2

All
051-IA Region and State establish-

ments
(in thou- Total
sands)

Miscel-
Roofing Moat laneous Lumber

and sheet and transpor- and wood
meatmetal tation products

WIC- products equip- (SIC -
176) (SIC- merit 24)

201) (SIC-

Long-
shoring
(SIC-

4463)

379)

Kansas City region 360. 0 3, 065 1,673 400 190 780 20

1(n. 4 i 440 105 45 133
Kansas 74. 4 590 365 75 80 70
Missouri 131, 8 1, 300 045 130 40 525 20

53. 3 390 225 90 25 50

Denver region- 172. S I, 775 900 175 65 535

Colorado_ 60. S 650 400 65 30 155
Montana 23 5 420 00 25 5 300
North Dakota 24, 3 110 SO 15 15
South Dakota_ 25. 5 140 75 20 10 35
Utah_ _ ________ 2(3,2 330 205 40 20 65
Wyoming 12, 5 125 50 10. 65

San Francisco region 511. 4 0, 090 3, 790 300 335 1, 610 55

Arizona 37.3 485 325 20 35 105
California 446. 6 5, 305 3, 230 265 300 1, 460 50

14.7 ISO 135 15 25 5
Nevada 12, 8 120 100 20

Seattle region 174, 5 4,980 1, 390 165 115 3, 245 65

Alaska 6. 2 130 50 65 15
Idaho 24 1) 545 120 30 30 365

59. 2 2 095 460 65 55 1, 495 20
Washington, 85, 1 -, 210 760 70 30 1, 320 30

Theso estimates Include approximately 1.9 million employees ill op.
proxitontely 120,000 establiallinents where working conditions may 1w stiNect
to safety or health standards or regulations of other redertil agencies, tinder
Section .1(1,) (I) of the Williams-Steiger Occupational Safety and 11011111 Act
of 1570, the st atitiords tho 0511 Act do not apply to t he extent other Federal
agencies "exercise statutory authority to prescribe or enforce standards or
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regolottons otreeting occupational safety and health," OS! IA standards,
therefore, may not apply or may apply only over certain working conditions
in estalnishmoots regulated ti' the Atomic Energy Commission and to fin
mining and transportation industries.

Rounded to the nearest S Osiablislonents,



TABLE A-2.-Emplayment Coverage

[Estimated number of oniployoos in the private, sector employed In establkInnents coverod by the Willinms-Steiger Occni
total nntl tlio target industries 1 by OSHA regionnut! state July 1571 -to Thousands]

iomnt y and Health Act of 1070-

OSHA region and State

Number of employees in covered establishments

All em-
ployee

Employees in the target industries

'Dotal

Roofing
and sheet

metal
(SIC-
176)

Meat
and meat
products
(SIC-
201)

i -1-
laneous

transport
equip.
men t

(SIC-
379)

Lumber Long°
and wood shoring
products (SIC-
(SIC- 4463)
24)

All regions 59, 781, 4 1, 295. 7 114. 356. 2 115 0 597. 1 112. 2

Boston region 3, 846, 5 49, 7 6. 7 0. 2 30.S 3, 2

Connect icut
Maine_
Massachusetts,. .

1, 021. 7
272. 7

1, 908. 0

5. 4
17. 7
10. 1

2, 2
O. 5
2. 9

2.7
4. 4 0.2

1. 9 0. 4
14. 3 0, 2
6, 4 2. 2

New Hampshire 230. 5 5. 6 0. 3 O. 0 4. 7
Bhode Island 282. 1 1. 7 'O. 6 0.; 0. 4
Vermont 1;10. 0 3. 2 0. 2 3. 0

New York region 8, 598. I 82.0 13. 3 17. 0 0. 7 22. 2 29. I

New Jersey 951. 3 24, 0 3. 9 5. 5 0, 3 5. 7 8. 6New York. 888. 8 53. 4 9. 1 11. 6 0. 4 15. 8 10. 5
Puerto Rico 457. 0 5. 5 0. 3 0. 5 0. 7 4. 0

Philadelphia region 953. 7 131. 2 14. 5 41. 3 8. 1 50. 2 17. 1

Delaware 181, 7 4, 9 0. 7 ;3. 3 0. 6 0, 3
District of Columbia 331.:3 . 7 0. 4 O. 3 ._..
Maryland

,
1, 088. 4 25. 0 2. 8 0.8 0.11 5. 2 3,

pomisyl VnJuit. :3, 006_ 0 51. 0 0 4 17.0 5. 7 15.0 7, 2
Virginia 1, 254. 6 40, 0 35 10. 2 1.2 22.4 3.3West Virginia 431, 7 8, 1 0. 7 1. 0 O. 3

Atlanta region 8, 733, 1 231.7 21. 5 08. 2 25. 4 153. 0 13. 0

Alabama. 817, 7 40.5 1. 0 0. 1 3. 2 23.0 3. 0
Florida 1, 802, 0 37. 1 7. 4 5, 3 5. 8 IC 1 4, 5
Georgia 1,'257. 9 52. 9 2. 8 10.8 7, 8 34.1 1. 4
Kentucky 787. 6 15, 1. 1. 3 3, 0 O. 9 8. 8 0, 2
Mississippi_ - - - 500. 5 35. 3 1. 0 9, 4 1. 2 2Z 8 (1, 0
North Carolina 1, 676. 2 50. 4 3. 5 13, 3 :I, 0 28. 3 1. 7
South Cu . rut. 732. 3 21. 6 1. 4 3. (1 1. 8 14. 3 1, 1

Tennessee._ 1, 158. 9 28.8 i li 7. 4 1. I 17.6 . 02

Chicago region 13, 3111.0 210.4 24, 6 77.6 30. 1 75.3 2. 8

Illinois :3, 072.4 39, 2 6. 0 18.9 0, 4 12.0 1, 0
Indiitna 1, 554_ 6 39, 3 3. :3 9. 1 14. 4 12_ :3
Alichigati = 2, 455. 8 30: 4 4. 0 0, 4 1 7 12 9 O. 5
Minnesota I, 1'2(1.7 30. 1 9. 1 17, li 8, I 0. 3
Ohio 3, 292. 1 30. 6 ft 0 13. 4 4. :3 12, 1 0. S
Wi sconsin 1, 295. 4 34.4 2. 3 12.0 2, 9 17.0 0. 2

Pootnote nt end, of War.
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TABLE A-2.-Employment Coverage - Continued

OSHA region and State

Number of employees in covered establishments

All em-
ployees

Employees in the target industries

Total

Roofing Meat laneous Lumber
and sheet and meat transport and wood

metal products equip- products
(SIC- (SIC- meat (SIC-
176) 201) (SIC- 24)

379)

Long-
shoring
(SIC--
4463)

Dallas region 5, 307.9 155.6 11.4 41.1

Arkansas 532.7 37.0 0.9 12.7
Louisiana 859.9 35.8 2. 0 4. 1
New Mexico 218.0 4. 1 0. 6 1. 0 =
Oklahoma 608, 5 7 9 1. 2 3. 4
Texas 3, 088.8 70.8 6. 7 19.9

Kansas City region = 3, 135. 0 93. 7 a 6 62 2

Iowa 771, 1 37.0 1. 2 29.8
Kansas = 555.3 14.7 1, 1 7 8
Missouri 1, 391.0 25.1 2. 5 11.9
Nebraska 417.6 16.9 0. 8 12.7

Denver region 1, 450.7 32.1 1 9 13.4

Colorado 624.7 10.1 0.9 5,5
Montana 175.5 9.7. 0.1 0.0
North Dakota 144.7 0. 7 0. 2 0, 4
South Dakota 140.9 6. 4 0. 1 5. 1
Utah 269 9 3. 8 a 5 1 4
Wyoming_ 95.0 1. 4 0 1 O. 1

San Francisco region = 6, 613. 3 114. 6 11. 9 19. 4

Arizona 449.2 6.5 1.3 1.3
California 5, 738.7 104, 1 9. 5 17.6
Hawaii 247.3 3. 6 0, 0 0. 5
Nevada 178.1 0.4 0.2

Seattle region = 1, 752.1 143.8 3. 2 6. 6

Alaska 69.5 2. 0 0. 1
Idaho 186.6 14.3 0.2 1.0
Oregon 656.4 75.0 0.9 1.7
Washington= 839.6 52.5 2. 0 3. 9

I These estimates include approximately 1.9 million employees In ap-
proximately 120,000 establishments where working cenditlens 'nay bs subject
to safety or health standards or regulations of ether Federal agencies, Under
section -IM(t) of tho Williams-Steiger Occupational Safety unit Health Act
of MO, thestandards of the OSII Act do not apply to tile extent other Federal
agoneies "exercise statutory authority to prescribe or enforce standards or

70

13.2 64. 3

2.1 21.3
0. 8 15. 4

2. 5
1 1 2. 2
9. 2 22. 9

10 8 14, 7

25. 6

12. 1

a 4

2. 1 3,
4. 7 1. 1
1. 8 8. 5
2. 2 1. 2

2. 5 14. 3

0.4

1.0 2.7
0.2 8.5

0 1
0. 5 0. 7
0. 8 1 1

1. 2

17. 9 51.8 13. 6

0.7 3.2
17.2 47. 6

0. 8
0.2

G. 7

12. 2
1. 4

1. 7
2.3 10.8
3.2 60.2
1. 2 41. 2

7. 4

0. 2

3, 0
4. 2

regulations affecting occupational safety and health." OSIIA standards,
therefore, may act apply or may apply only over certain working conditions
in establishments regulated by the Atomic Energy Commission and In the
mining and transportation industries.

3 Less mon 80 employees.
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TABLE C-Z-Cumulative totals of regional data resulting inspections made under the Provisions of the l#ri:llianis -St
Occupational Safety and Health Act forfar the United States, calendar year 1971 I

Regional offices 2 Inspections Violations 3
Amount of
proposed
penalties

Citations Complaints
received

All regions= 13, 174 31, 053 673,398 8, 425 1, 289

Boston 1, 051 28, 983 358 33
New York 3, 369 5, 556 103, 123 1, 524 98
Philadelphia 1, 630 2, 372 84, 437 638 129
Atlanta_ _ 1, 709 3,505 104, 972 1, 061 189
Chicago 1, 804 7, 640 124, 434 2, 551 478
Dalla 1, 383 1, 669 46, 728 479 120
Kansas City 504 1, 270 66, 467 477 110
Denver 462 4, 749 30, 106 497 30
San Pram', on 1, 031 1, 858 56, 901 573 76

769 1, 323 27, 247 267 26

I Included are data from initial and followup general industry, construction, and maritime insmetions, complaint and accident investigations. state inspec.
Lions performed under section 7(c) (1) are excluded from this table Service Contract Act, Public Contracts Act, and Construction Safety Act inspections are
included in the above categories and not counted separately. Inspections made by the Bureau of Labor Standards prior to Apr 23, 1971, are not included

3 OSIIA region and State:
3 Does not include the number of de minima notifications,

BOSTON REGION: NEW YORK REGION: PH ILADELPIIIA REGION: ATLANTA REGION:
Connecticut Now Jersey Delawaro Alabama
Maine New York District of Coliambla Florida
Massachusotts Puerto Rico Maryland Georgia
New Hampshire Pennsylvania Kentucky
Rhode Island Virginia Mississippi
Vermont West Virginia North Carolina

south clrouna

CHICAGO REGION: DALLAS REGION: KANSAS CITY REGI DENVER REGION:
Illinois Arkansas Iowa Colorado
Indiana Louisiana Kansas Montana
Michigan New Mexico Missouri North Dakota
Minnesota Oklahoma Nebraska South Dakota
Ohio Texas Utah
Wisconsin Wyoming

SAN FRANCISCO REGION: SEATT7.2 REGION:
Arizona Alaska
California Idaho
Hawaii Oregon
Nevada Washington



D. SUMMARY OF CASES CONTESTED-
CALENDAR YEAR 1971

Total number of eases filed 358
Cases withdrawn on motion of parties
Cases dismissed by Commission (because of proce-

dural defects by employer) 57
Cases whereeitation has been vacated by Commis-

sion (on motion of, or because of procedural de-
fects by Secretary of Labor) 3

Cases assigited for nearing before a hearing exam-
iner 130

1. Cases decided by an examiner 26
(a) Cases where examiner's decision became

final (30 dm htiving expired with no Com-
mission member directing review) _

W'm-o review of examiners decision
has been directed by a Commission member
but the Commission has not yet finally de-
cided the case 10
Cases where examiner's decision hati been
pending with the Commission less than 30
days and no member has yet directed re-

Cas_ currently in hearing or awaiting a hearing
date

11

104

Cases awaiting assignment to a hearing examiner__ 146

Source : Oreupational Safety oria Health Review Commission.



E. OSHA PUBLICATIONS
Copies of the following are available free of charge in

limited quantities, from Administrative ServicesDistri=
but on, Occupational Safety and Health Administration,
U.S. Department of Labor, Washington, D.C. 20210, unless
otherwise indicated,

OcCUpational Safety and Health Act of 1910 PIS 91-590.
(OSHA 2001).

Recordieccpfng Roottfroncatg tinder the Williams-Steiger
Occupational Safety and Health. Act of 1970. (OSHA
2002). A booklet on the reeordkeeping responsibilities of
employers, Included nre copies of the OS'IlA record-
keeping forms and a display poster stating the purpose
and scope of the Occupational Safety and Health Act.

Recordheeping Requirements for Farmers Under the
Williams-Steiger Occupational Safety and Health Act of
1970. (OSHA 2012). A booklet on the recordiceepi tg re-
sponsibilities el' farm emploYerS. Included are copies of
the OSHA recordkeeping forms and a display Paster
stating the purpose and scope of the Occupational Safety
and Health Act.

Safety and Health Protection on the JobPoster. (OSHA
2003). A display poster stating the purpose and scope
of the Occupational Safety and Health Act of 1970,

Handy Reference Guide: Occupational Safety and Health
Act of 1970. (OSHA 2004). Pocket sized 26-page guide
ie the Act, describing its coverage; purpose, penalties and
other items every employer- should know-20 cents a
copy from Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, D.C. 20402.

Fact Shxt for Small Businesses on Obtaining Compliance
Loans. (OSHA 2005). A two-page flier outlining the
procedurel on how small business eotablislunents can
obtain OSHA assistance in applying for Small Business
Administration loans 1)o aid them in meeting OSHA
standards.

Compliance Operations Manual. (OSHA 2000). A manual
containing definitive guidelines for all OSHA regional
and area personnel to follow in implementing the Occu-
pational Safety and Health Act of 1970, procedures for
processing contested eases with the Review Commission:
and information regarding citations; proposed penalties,

and other OSHA activities, Arrangement for purchase
should he made throng!' the Superintendent of Docu-
ments, U.S , Govelinnent Printing Office, Washington,
D.C. 20402.

Safety and Health Training Resources Handbook. (OSHA
2007). In press, A 150-page reference book published by
the Federal Safety Council. Tie? book covers mletv mind
health training programs and materials aiaililble from
Federal agencies,

Safety Standards for Pulpwood Logging. (OSHA 2005),
A one-page flier focusing attention on the standard
which establishes safety and health practices for pulp-
wood logging operations,

and Health Standards for Agriculture. (OSIIA
A booklet containing the complete text of the
standards applicable to agriculture. Reprinted

from the Federal Register, May 20, 1071.
The Farm Employer and the Occupational Safety dud

health Act of Era (OSHA 2110). In press. A folder on
the four agricultural safety standards as well as the
rights and obligations of farmers under the 11
Steiger Act

The Safe UsC of Anhydrous Ammonia. (OSHA 2011): In
press. A folder describing the injury potential of 'an-
hydrous ammonia fertilizer. Other sections of the folder
contain information on what preeantions to take to
vent accidents and what to do if an accident does occur
while using this product.

100 Questions and Answers About OSHA. (OSHA 2013).
In press. A booklet answering the 100 most frequently
asked questions- OSHA. It contains sections on
compliance, Stan- a recordkeeping, State programs,
and several Other ca les.

Safety Standards Magazine

A magazine, 1-ublislied by the Occupational Safety and
Health Administration, Department of Labor, that covers
the latest developments, techniques and programs affecting
safety and health In the workplace. $1 per year. Send check
or money order to Superintendent of Documents, U.S. Gov-
ernment Printing Office, Washington, D.C. 2(}402.



Bureau of Labor Pub lirations on Work Injuri

Subject
Pub ilea-
thin dato Reference Subject

Shipyards 1943 Bull. 722. 13oilersh )-Products industry_ ____
Foundry industry 1944 Bull. 805.
Tonrsliore-- 1011 Bull. 764. Circular saw_ _

Slaugthtering and meat-packing___ 1915 Bull, 855. Canning of fruits and vegetables,_
Shipyards

Shipyard injuries __ 1914 Serial Na . Fluid milk-
111952.

Basic accident factors 1944 Serial No. Water-supply utilities
11.1660.

importance minor injuries__ 1944 Serial No. Hospitals__
R1080. Soft drinks

Work injuries to women Serial No. Fabrication of structural stet!
(11143-44). 1945 111737. and architectural metal work_

Fatal work injuries (1943-44)=_ 1945 Bull. S39. Logging operations
Pulpwood-logging industry__ 1918 Bull. 92.1.
Shipyards
Brewing industry 1940

Bull. $34,
Bull. 884.

Sawmills

Textile dyeing and finishing 1919 Bull. 962, Concrete brick and block

Crewmen on inland waterways_ 1051 Special
Series Cop Jags:
No. 5. School lunchrooms._

Fertilizer manufacturing 1940 Bull. 919.
Nianufacture of clay construc- Injuries to minors

tion products. 1951 Bull. 1023.
Carpentry operations___ 1953 Bull, 1118: Hotels

Construction____ Bull. 1004. Ilighwa and street constr uction
Manufacture of pulp and paper__ 1952 Bull. 1036, industry
Plumbing operations 1952 Bull. 1070. llighway department industry_
Warehousing operations__. 1955 Bull. 1174. heavy ctpustruetion___ _ _

Manufacture of paperboard Hopitals
containers 1953 Bull. 1139. I

Publics-
tion date Reference

1053 Report 28.
1958 Bull. 1237.
1950 Bull. 11!70L
1050 Report 101.
1901 Report 183:
1954 Report 62.
1961 Report 196.
1955 Report 83:
1960 Report 100.
1958 131111.1219.

1956 Report 104.
1957 Report 125.
1962 Report 220.
100r. Report 151.
100 Report 252.
1954i Report 116.
1963 Report 249.
1050 Report 153.
1007 Report 317.
1959 Report 145:

no date Report 150.
1967 Report 316.

Contract
job

1962
1967

rt 2:30.
329.

1963 Report. 257.
1905 '210.

1007



F. FEDERAL REGISTER
Listed below sues of the Federal Register which

contain info_ruiation ltc t-flitting to the Occupational Safety
and Health Act. 'opies of the Federal Register are on file
at all Federal Depository /Abrades. Single copies. may lip
purchased from the Superintendent of Diteuments,
Government Printing Office, Washington, D.C. 20402 at
20 cents per copy. Subscriptions are available at $25 per
Year.

Vo/. 36, No. 32, Part
1. pro-co2-70, vpb,

posed Safety and Health Regulations for Construction.
Proposed ..-11nendinents to Construction Safety Act, in
detail. (29 crnxit Part 151S),

36, No. 71, pp. 7006-7. ..1pr. 13, 1071.-Pnrt, 1001-
Procedures for Si Ate Agreements. Amendment to Title
20 of the Code of Federal Regulations, Rules of Proce
dure for Implementing Section 1401) of nit,
Steiger Act,

V0/36, No. 75, Part II. pp. 7340-410, 3pr. 17. on
20, Chapter NHL Part 1518-Safety and Health Regu-
lations for Construction.

Vol. 36, No. 36, p. 8311, May 4, firm-safety and Health
Regulations for Construction Effective (late delayed to
Aug, 15. 1971,

Vol, 36, No. 37. pp . , May 3, 19 t tic 20, ('
Part. 1903-Inspections, Citations and Piuposed Assrswent of Penalties.

Vol. 36, No. 91. pp. 8693- 5. .hail 11. 1971.-Title 21), CFR,
Part 1904-Recording and Reporting Occupational in-
juries and Illnesses. Proposals out Recordkeeping.

Vol, 30, No, 92, pp. 8754-5, Map 12. 11171,--S:ecrotary of
Lahor's Order: Assistant Secretary for Occupational
Safety and Health, Delegation of Authority and Assign-
ment of Responsibility.

Vol, 36, No. 94, pp, 8364-6, 1( a y 14: 11171,-Title 29. Chapter
XVII, Part 1950-Development and Planning Grants for
Occupational Safety and Health.

Trot 86, A70, 101. 1) 9423, hall 25, 1971. -Title n. Chi-toter
XIII, Part 1518-Safety and Health Regulations for
Construction, Corrections,

Vol. 36, No. 104, pp. 9771-4, May 23, 1971.- Chapter X111,
Part 1504-Safety and Health Regulations for Long-
shoring: t3ontainerized Cargo; Cranes. Some delays in
effective dates.

Vol. 36, No. 105, pp. 0864-9Ifai 1971. -Title 20, Chan-ter V, Part 50-Labor Standards on Projects or Pro-
ductions Assisted by Grants from the National Endow-
ment for the Arts; Chapter XIII. Part 1510-----SafetY
and Health Standards for Federal Service Contracts,
Title 41, Chapter 50, Part 50:204-Safety and Health
Standards for Feideral Supply Contracts.

Vol. 36, No. 105, Part II pp. 10466414, May 29, 19715
0.,:4nnational Safety and Health Standards; yottonai
Consensus Standards and Established ItVderat Standants. This is the major promulgation of standards under
the Williams-Steiger Act.

Vol. 86, No. 110, pp. 11738-42, June 1.9, MI.-Title 29,an, Part 1002-Developmentand E nforce men t of State
Standards. Procedures fOr Approval of State Plans.

Vol. .111, No, pp. 12290-5. Jane 80, 1971 -Title 29,Chapter XVII, Part. 1905Rules of Practice for Vari-
ances, Lim' ra Dons. Variations, Tolerances anti Exemp-
tions under the Williams,Stelger Ocenpational Safelyand lIealth let of 1970.

Vol. 30, No, 128, pp, 12612-16, July 2, 1071.---frine 29,
Chapter XVII, Port 1904----RN..ording and Reporting
Occupational Injuries and Illnesses.

Vol, 36. No. 134, pp, 12071-2, July 13. 1071.-44:0 Agree
mnts, ..1.vailaidlity for Inspection,

Vol. 30, No. 142, p, 13609. duty 20, 1971,-Ilealth Secy.
itti!,8 and Hit I 100111)1'04)111'0
I : Notice of Availability of Toxic Substances List.at National Institute for Declinational Health. 5600
Fishers. Lane, Rockville._ Md., and Public Dealt-It Service
Information Centers,

VW. 36, No. 144, p. 13849. July 27, 197/,--Title 20. CPR,
Part 1909-Adininistra t ion WI t nes{,es and Documents in
Private Litigation, Policies and Procedures Concerning
Compulsory Pr( ,ss.

Vol, 36, No. 145, pit. 13891=3 July 28, 1971._Eso.entive
Order 11912: Prosident Nixon's Order establishing oc-
cupational safety and health programs for Federal
employees,

Vol. 36, No, 137, pp. 15101-7, .1 up. 13, 1971.-Title 29,
Chapter XVII, Part 1010----Oceupational Safety andHealth Standards, Some Changes in Effective Dates of
Standards; Other Amendments.

Vol. .30. No, 15,9, pp, 15437-,9,
lig. lib 1971,--Titio 29, Chap=

for XIII. Part 1518-Light Residential Construction ;Effective Date, Chapter XVII, Part 1010- Light. Rod-
dential Construction awl Ceriaili Other Construction ;Effective Date.

Vol, 36, No. 159, p. 15533, o. 17, 1071. -Title 20, Chapter
XIII, Part 1518-Safety and Health Regulations. for
Construction; Miscellaneous Amendment :,

Vol. 36, No. 162, pp. 16101-3, Aug, 20, 1971.-Titt, 20,Chapter V, Part 505-Labor Standfird.4 on Projects orProdu tins Assisted by Grants front the National En-dowment for the Arts. Chapter XIII. Part 1510-Safelymind Health Standards for Federal Service Contracts:Removal of Assumptions, Certain Incorporations by
Reference; Effective Date. Chapter 50, Part 50-204--
Safety and Health Standards for Federal Snpply Con-
tracts; Presumptions and Incorporations by Reference;
Specific National Consensus Standards; Effective Date.Vol. 36, No. 160, pp. 174-09-17, dilly, 13, 1971.-Title 29.Chapter XX, Occupational Safety and Health Review
Commission, Part 2200---Rules of Procedure.

Vol, 36, No, 170, pp. 17506-8, Sept. 1, 1071.-Title 21), Chap-ter XVII, Port 1911-Rules of Procedure for Promulgat-
ing, Modifying, or Revoking Occupational Safety and
Health Standards,

Vol. 36, No. 173, pp. 17850-4, Sept. 4, 1071. -Title 20, Chap-
ter XVII, Part 1003- aspeetions, Citations, and Pro-
posed Penalties.

Val. 36, No, 175, pp. 18080-1, Sept. 9, 1971,---Tme 29, Chap-
XVII, Port 1010---Applicobility of Some Established

Fi .deral Standards,



vol. 36, No. 175, pp. 18128-11, Act 1.1.-Oceupational
Safety, and Health Administration, American Iron and
Steel Institute and Milted Steel Workors Anwriea.
Petitions for Commoneineut of Itu holm king Proceedings
and Related Relief.

Vol, 36, No. 188, pp. 19083-89, Wm'. 28, 1971,-14 lv 29,
OFR. Parts 1518. 1910-Safety and Health Regulations
for Construction. Notice of Proposed RnleimahiIg

36, No. 101, pp. 19266, Oct. I, MIL-Intro 29, CFR,
Parts 1910 and 1518-Pr/;Posed Rulemaking; irilicra-

of Of 'r-riposed Itulemaking. Sept. 28, 1971.
Vol. 36, No. 203, pp. 20305-6, Oct, 20,1971.-Titlp 29, CI

Part 191 -0-Powered Industrial Trucks; Proposed Rule-
ranking ; Proposed Temporary Suspension for Certain
Standards.

Vol. 36, No. 208, 9, 20716, Oct. 28, 1971.--Occupational
Safety and' Health Review Commission; Disclosure of
Information to the Public.

Vol. 36, No. 209, pp. 20751-56, Oct, 29, 1971.--Titk! 29,
CFR, Part 1902-Development and En forcoment of State
Standards..

36. No. 209, pp: 20772-79, Oa 211, 1071,-Pitle
CPR, Part 1518--Proposed Itulemaking; Rollover Pro=
teetive Structures and Overhead Protection ; Acces6
Roadways and Grades.

Vol. 36, No, 215, pp. 21334-5Vor: 6, M.-Title 13, CPR,
Part 120,5-Displaced Business, Coal Mine Health and
Safety, Consluner Protection, and Occupational Safety
and Health Loris-loan policies.

'.791, 36, No. 219, pp. 21687-88, Nor, 12, 1971.----Title 29,
CDR, Part 1004--Profswsl Rulemaking; Pse of Data
Processing quipment.; Addition II Time for Completing
Porn's; Posting of Annual Summary.

Vol, 30, No. 228, pp. 22589-90, Nor, 4, 1971. -Department
of Labor, Oocupational Safety and Health Administra-
tiou Title 29, CFR, Part 190-4 -Recording and Report-
ing Occupational Injuries and illnemos; Proposed
Statistical Reporting Program.

Vol, 36, NO 234, pp, 23207-8, Oce. 7, MI, Titlo 29, ('tol
ter XVII, Part 1910-Occupational Safety and Health
Standards; Emergency Standard for Exposure to As=
hestos Dust.

Vol. 36, No. 234, pp, 23207, Dec, 7,1971.-TitIP 29, Chapter
XIII, Port 1518,-Safety and Health Regulations for
Construction ; Stnnilar0 for Exposure to Asbestos Dust.

-Vol, 36, No: 234, pp, 23217-18. Dec. 17, 1971.--iTitle
Chapter 50, Part 50-204-Safety and Health Standards
for Federal Supply Contracts; Standard for Exposure
to Asbestos Dust,

Vol. 36, No. 240, p, 25061, _ Advisory
Corninittm on Occupational Safety awl Health, Advice,
Consultations, and Rocca nmewlations under

Steiger Occupational Safety and Health Act of 1070.
Notice of Meeting Open to Public.

Vol. 36, No 251, p. 25229, Doc, 30,1071.-Til le 29, Chapter
XI II, Bureau of Labor Standards, Department of Labor ;
Part 1001 --Safety and Health Regulations for Ship
Repairing; Part. 1502-Safety and Health Regulations
for Shipbuilding; Part. .1503-Safety and Health Regu-
lations for Shipbreakiog; Part 15141-Safety and Health
Regulatioos for Longshoring; Part 1505-1 ear Cer1111-
cation ; Part 1:300--I1eeqrding and Reporting Work-
Injury Frequeney and Severity Data Concerning Long-
shoremen, Skip Repairmen tun] Other Harbor Workers;
Pact 1597-Proedure for Variations from Safety and
Health Regulations Under Longshoremen's and Harbor
AVorkers' Compensation Act; Part 150S-Rules of Prac-
tice in Enforcement Proceedings Coder Section Al of
the Longshoremen's and Harbor Workers' Compensa-
tion Act ; Part 1509-Invostigntional Mk:1rings 17lider
Section 4" of the hougshovemen's and Ilarbor Workers'
Compensation Act ; part, MO-Safety and Health Pro-
visions for federal Ageneies; Part 1515-Safety Stand-
ards for Federal Service Contracts; and Part 1518--
Safety and Health Regulations for Construetiou. Trans-
fer of Regulations and Revocation of Part,

Vol. 30, No 251, pp. 25232=33, Pee, ;30,1971.-Title -. rt
1015-Safety and fit alth Regulations for Ship Repair-
ing ; Part 1916 -Safety and Health Regulations for
Shipbuilding; Part 1917-Safety and Health Regula-
tions for Shipbuilding; Part 11118-Shitty and Dealth
Regulations for Longsboring; Pa rt 1019-0ea r Copt I lion-
Hon ; Part 1920-Proeedure for Variations from Safety
and Health Regulations Under Longshoremons :Ind
Harbor 1Vorkers' Compeosation Act; Part 111'21 Radar=
of Practice In Enforcement Proeeedings Coder Sectioo
41 of the Longshoremen's and Harbor Workers' CIMI-
Petisation Act; Part 1922-Investigational Hearieg's
Under Section 41 of the Longshoremen's and Harbor
Workers Compeimition Act ; Part. 1923-Safety Hnd
Health Provisions for Federal Agencies; Part 191---
Safety Standards Applicable to WI irkshop4 wHI R-
habilitation Facilities Asisisted by Grants; Part 1925-
Safety and Health Standards for Federal Sorrier Con-
!tracts_ ; and Part 19213-Safety and Health Regulations
for Construction. Redesignation.

Vol. 86, No. 251, pp, 252230-34 Oc. 3(1, 1071.-Chaptvr
,XVII-Occupational Safety amid Health Admi niNtrat
Department of Labor. Part 191'_' Advisory' Coonnittecs
rat StandartiA.

Vol. z"6, No 252, pp. 25431, Dec. 31,1971,-Titly 29, CIF,
Part 102i;- Safety and Ilealth Regulations for Con-
struction. Cranes and Derricks; Use of Fooln Angle
Indicators, load bolicators, Weight=Motueut Indicators.
Overload Protective Devices,



G. SUMMARY OF STATE GRANT ACTIVITY-1971

Jurisdiction
Planning
grants
(section

23)

Statisti-
cal plan-

ning
grants

(section
24)

Target
indus-
tries
pro-
gram

(section
7)

Boston:
Connecticut_ _ , _ _, = _ $68, 860 $14, 019
Maine 76, 374 13, 770
Massachusetts 97, 394 10, 900
New IIiimpshire____. 30, 546 S, 025
Rhode Island
Vermont

53,
37,

230
279

9, 097
9, 200

New York:
New Jersey__ _ _ =__ . 180, 330 10, 513 ...
New York____,___,_ 135, 683 111, 989 $111, 200
Puerto Rico_
Virgin Islands___

50, 000 19, 287
14, 300

Philadelphia:
Delaware__ __, __ ,_ 75, 502 12, 725
District of Columbia_ 59, 681 18, 000
Maryland_ _ __ = - _ - 32, 855 13, 000
Pennsyl vania 147, 657 23, 143 151, 800
Virginia
West Virginia, _ ___,_

70,
107,

872
945

18, 271
14, 400

._

Atlanta,:
Alabama 96,300
Florida 76, 623 13, 844 56, 191
Georgia 115, 071 17, 208 - -- _- _- -
K e n t u c k y _ _ _ _____,, 120, 000 13, 591
IIissiscippi, . _ _ , .___ 84, 325 12, 556
North Carolina, 89, 152 14, 571 114, 016
South Carolina., 91, 725 17, 106
Tennessee 174, 792 18, 248

Chicago:
Illinois 150, 350 23, 000 84, 550Indiana 38, 000 19, 305
Michigan 149, 000 25,000
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Planning
Jurisdiction grants

(section
23)

Statisti-
cal plan-

ning
grants
(section

24)

Target
indus-
tries
pro-

gram
(section

7)

Chicago Continued
Minnesota $112, 447 V3, 772
Wiconsin 150, 00 33, 700

Dallas:
Arkansas 78, 281 13,531
Louisana 112, 300 24,710
New Mexico 47,218 23, 210
Oklahoma__-__.__, 02, 437 11,961
Texas., = __ , __ 113, 168 15,577

Kansas City:
Colorado _, , _ _, . 153, 554 18, 815
Iowa 82, 108 19, 214
Kansas_ , _ 99, 019 15, 095
Missouri- _ =___ , __ , 101, 761 23, 211
Montana 132, 475 14, 079
Nebraska 7-1, 864 16, 700
North Dakota_,_ __. 68, 992 18, 104
South Dakota 12,093
Utah . - .=_,= _.- = - 83, 453 12, 536
Wyoming 96, 731 15, 559

San Francisco;
Alaska__ __-. ,__,, 111, 463 16, 000
Arizona_ __, 75, 375 13, 000
California 210, 000 27, 000 $178, 063Guam. - ---__.-________, 17, 478
Hawaii__ _- -.,,,,,,..-____,._ . 14, 000
Idaho,
Nevada_ __

9 ,7_7579_ 1 0
23, 664

Oregon_ 97, 327 13, 000 84, 850
Washington _ _ 100, 000 12, 302 103, 650

Total _ _84, 704, 131 $872, 542 $886, 320



H. UMI AV/ OF CONTRACT ACTIVITY-1971

Contract title mid number Contractor Start date
Completion

date
Final report

received
Con-
tract

amount

1. Coinnuoilcation Effeetivenc,ss_ Roy Littlejohn Associates, July 1, 1071 Sept. :30, 1971 Sept. 30, 1971 $40. 000
L--71-178 Inc., Washington, D.C.

To determine the most effective methods of informing em-
ployers and employees on occupational safety and health
and motivating them to take action to improve occupa-
tional safety and health.

2. Inspection Effectiveness State of Wisconsin, Depart- J, 24, 1971 Sept. 30, 1971 30, 1071 25, 000
Study, went of Industry, Labor

L-71-176 and Human Relations,
Madison, Wis.

To determine the relationship between hazards observed by
an external inspection agency and the actual causes of
work-related injuries and illnesses.
-- 'on of Construction J, A. Reyes Associates, Sept. 22, 1971 Sept, 30, 1071 Se 30, 1971 38, 100

Training. Washington, D.C.
L-71-188

To evaluate the construction training already accomplished
and to determine methods for obtaining greatest use of
instructors (rained under the construction program.

4. Employer Listings__ Dun & Bradstreet, June 111, 1971 July 30, 1971 July 30, 1971 15, 000
L-71-149 Washington. D.C.

To supply employer address listings broken down by each
area office with copies of listing_ s available at area, regional,
and national offices.

5. Extension of Construction Mid.le West Service Co.,
Training Courses. Chicago,.111.

Modiflea-
tion I

L-70-133 May 12, 1971
Modifica-

tion II

June 30, 1972 Dec. 17, 1971 63, 600

Juno 18, 1071 Oct. 30, Dec. 8, 1071
To add 10 courses to the construction training effort and

have the contractor provide course mater;als for instruc-
tors.

6. OSHA Organizational Study= Abt Associates, Inc., Aug. 2, 1071 Nov. 18, 1971 Nov. 18, 1971 58 000
L-71-1'41 Cambridge, Mass.

To evaluate the OSHA organization, the lines of account-
ability within it and the suitability of the organization
and individual functions to the goals established in the
Act.
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H. SUMMARY OF CONTRACT ACTIVITY-1971Continued

Contract title mid number Contractor Start date
Completion

date
Final report

received
Con-
tract

amount

7. Support of Target Industry National Safety Council,
Program Chicago, ILL

L-71-181
To cover travel and related spenses of the NSC's participa-

tion in the TIP.

June 29, 1971 June 1972 7, 500

8. Employer Cost/Benefit National Safety Council, June 29, 1971 On-going 96, 000
Analysis Chicago,

L-71-192
To test the feasibility of developing a methodology for cost/

benefit analysis for individual business establishment to
show the consequences of effective industrial safety pro-
grams in economic terms.

9. Systems Project PRO Information Sciences June 28, 1971 On -going 204, 000
L-71-204 -Co., McLean, Va.

To develop a management information system for OSHA.
10. Collection, Translation of New York University,

International Standards New York, N.Y.
June 2i 1971 June 26, 1972

Estimated
150, 000

L-71-182
To identify, translate and abstract international standards

for reference and study by OSH A.
11. Technical Information SBA Systems Research Co., June 28, 1971 July 1972 163, 000

Retrieval System Philadelphia, Pa.
L-71-189

To develop a plan for the rapid retrieval of information from
a large technical standards library or data base.

12. Orientation Courses The Boeing Co., Aerospace June 3, 971 Dec. 31, 1971 Jan. 11, 1972 65. 000
L-71-213 Group, Seattle, Wash.

To orient members of organized labor as to their rights and
responsibilities under the OSH Act of 1970.

13. Programmed Instruction Rowland & Co., Inc., Had- June 30, 197 June 30, 1972 June 30 1972 110, 000
L-71-183 donfield, N.J.

To develop a programmed instruction manual on occr,,
tional safety and health for supervisors within industry.

14. Compliance Officer Train- Human Resources Research
frig Organization, Alexandria,

June 21, 1971 Jan. 31, 1972 Jan. 31, 1972 78, 000

L-71-205
To develop a model which can be used for courses to in-

struct various classifications of safety and health com-
pliance officers.
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FOREWORD

`i.'hc Occupational Safety and Health act of
1970 (P.L. 914)90) requires the. Department of
Ifealth, Edocation, and Welfare to submit to the
President and the. Congress, two animal reports:
Section 20 of the Act requires a report from the
Secretary of Ifealth. Education. awl Welfare on
the, subject matter of the Act, and section 2 of
the. Act requires a report from the. Director of
the National Institute for Oeenpational Safety
and Health describing the activities of the Insti-
tute mnier the Act.

All Department: of Health, Edncation, and Wel-
fa re functions under the Occupational Safety and
Health Act. of 1970, except. for the authority to
appoint. a Director for the Institute, to appoint
representatives to advisory committees. and to
function as an ex officio member of the National
Commission on State Workmen's Compensation
Laws have been delegated to the Director of the
National Institute for Occupational Safety and
Health. 'fare fore, this foreword Aril] describe my
activities under the Act and the remainder of the
report will describe the activities of the National
Institute for Occupational Safety and Health.

Immediately after the passage of the Act, the
responsibilities vested in the Seeretary, Depart-
ment of Heidth, Edueation, and Welfam (with
the exception of those previously noted) were
delegated to the Director of the former Bu-
reau of Occupational Safety and Health, That
individual was Dr. Marcus M. Key, whom I have
subsequently appointed as Director of the newly
authorized National institute for Occupational
Safety and Health. The Institute itself was offi-
cially organized in June 1971 and was placed in
the. Health Set. v ices and Mental I fealth Admin-
istration of the. Department where a majority of
the health programs promoting clinical and pre=
ventive health activiti: are grouped, This orga-
nizational setting should permit the National
Institute for Occupational Safety and Health to
function closely with other programs designed to

improve the health status of the poptilation of the
United States through its loins on prevention as
well as In care delivery systems.

In my capacity as ex officio member of the Na-
tional Commission on State Workmen's Compen-
sation Laws during 1911. I have drawn upon the
services of Dr: Key and other members of the De-
partme4 to participate in the study and objective
evaluation of the existing workmen's compensa-
tion laws. This Presidentially appointed commit-
tee will present the report of its comprehensive
study to the Executive and Legislative Branches
no later than July 31, 1972, making a detailed
statement of conclusions with appropriate rec-
onnnedations:

The Act provides that the Secretary of Health.
Educatioo, and Welfare shall designate four of
the twelve members of the National Advisory
Committee on Occupational Safety and Health
which is appointed by the Secretary of Labor to
advise both Departments on matters relating to
administration of the Act. The individuals whom
I have designated to serve 011 the committee are

Miss Sara 1), Wagner. R.N.
Dr, Richard A. Sutter
Mr. Roarer ff. Wingate
Mr. Leif Thorne - Thomseri

The responsibilities facing the Department of
Health, Education, and Welfare and particu-
larly the National Institute for Occupational
Safety and Health in implementing the Act are
challenging and the body of this report. describes
the initial progress towards achievement of the
purposes of this Act. We in the Department of
Health, Education, and Welfare look forward to
progressively broader activities in concert with the
Department of Labor leading to a substantive im-
provement in the health and safety status of our
mutual constituency.

Secretary
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SUMMARY

Under the Occupational Sa fay and health Act
of 1070. the. Depa rtinent of 1 lth. Education, and
Wel faro has primary responsibilities in I he area of
health and safety research hazard evaluations
and toxicity determinations; annual listing of
toxic substances: mul numplwer development and
training. The most- important research activity is
that %1-14-J.11 produces criteria on wbieh standards
for toxic materials mid harmful physical agents
can be established by the Seeretary of Labor.
Tmlustrywide studies of chronic or low-level in-
dustrial exposures on the potential for illness, dis-
ease. or loss of functional capacity and research
into psychological, motivational, and behavioral
factors also produce criteria for standards and are
being carried ont as required by the Act.

Secondary responsibilities in the compilation of
health and safety statistics, disseminntion of tech-
nical information, and employer-employee educa-
tion are complementary to the Department of
Labor activities.

The Department of Health, Education. and
Welfare reorganized its Bureau of ()eenpational
Safety and 1 lealth as the National institute for
Occupational Sn fety and Health (N 10S1 ) in the
Ifealtli Services and .Tental Ifealtli Administra-
tion to meet the demands of the Act and to carry
out its mandates.

NIOS1 hots established research programs
within the areas of toxicology, physical and chemi-
cal analysis, physiology and ergonomics, engineer-
ing, psychology, physical agents and epidemiology
(industr;ywide studies). These programs are pri-
marily directed toward the development ni
modification of criteria which are ,sed for rec-
ommending health or safety standards for pro-
mulgation by the Department of Labor. During
1971, a criteria package on asbestos was completed
for transmittal to the Secretary of Labor and
work was begun on 10 other criteria documents.

The NIOSH research program is directed
toward high priority toxic substances and physical

tigvlos 'rho priorities ror developing criteria and
conducting research ha ve been est a bl ish ed and will
la. reviewed annually for ovviiv(i rccisimo to robbect,

W data.
In order to develop this data, N1 (1St!. has un-

dertaken still-ell lance act ivities which are designed
to itlein ify and define the potential for occupa-
tional health problems and to measure the inapni-
tilde and extent of thos, probims aS !mod rvsted
be oxisting or recorded "bbovssos and (booths.

tvchaleal service program has been established
h NIOSI I. to provide oonsnitative services and
technical assistanev to employers and employees
out the engineering and industrial hygiene aspects
of occupational sa fety and health hazards.

Included in this program is a hazard evaluation
service which responds to requests for toxicity-
determination from both employers and um-
plovers' representatives as ecitiircd by the Act.
This program is designed to determine whethor
any substance normally found in the workplace
has potentially- toxic eli'ci'ts in.the concentrations
used, During the in;tial staires of the program in
1971, some remtests for hazard evaluation were
received identi tying approximately 7:) snbstances
for which roxieity determinations were needed.

The NIOSi I toelmieal sec ice program also pro-
vides uu and m1151 m! Consultation to industry,
:-.3tate and local rovernmentd altonvies, and em-
ployee groups to prevent ocoupat tonal disease, and
injury,

Additionally, NTOSH maintains a center for the
acquisition, abstracting and dissemination of tech-
nical information in the field of occupational
safety and health. Technical responses are made
to inquiries from the !eeneral public, official
ageneies, unive rsities. and other sources.

In accord with the provisions of the. Act,
NIOSIT. published Tox;e? Nulmta nee Alorital List:
1971. Approximately 8,000 substances were in
eluded in this list which provides a convenient
reference solace for potentially hazardous mn
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tOritt I ;UM nerves ItS a guide. for research ueedetl in
setting new occupational !cah standards,

Providing an adequate supply of qualified per-
sonnel to carry out the purposes of the Act, has
received major attention. Estimates have been
made of the number of occupational safety and
health professionals needed ill the overall man-
power pool based on NIOSII studies and on in=
formation provided lay professional societies. The
number or processionnis presently needed to till the
estimated demands are 1,01)1) indust vial lip,ienists,
8,000 occupational health nurses. 3,000 industrial
physicians, S,n0i) occupational health scientists,
and 10,000 sat fety/health professionals.

In answer to these needs, NIOSII has begun ii-
plenientation of an enlarged manpower develop-
ment program. Training grants have been
awarded to educational and other nonprofit insti-
tutions providing graduate or specialized pro-
grams in occupational safety and health. These
grants have as It purpose initiating, strengthening,
and expanding graduate, undergraduate, and spe-
cial training programs in order to ensure an ade-
quate supply of qualified occupational safety and
health personnel. In 197, 734 students were
enrolled in NIOSII supported courses while 152
students received stipends.

Short courses have also been established by
NIOSI -J to provide introductory, intermediate,
and advanced training and continuing education
for the various types of professionals in occupa-
tional safety and health. Courses are provided in
the areas of health maintenance and environ-
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mental management. In 1971, 6,500 mall-days of
training were provided to occupational safety and
health professionals, the majority of whom were
employees of Federal, State, or local government
agencies,

A study will be done to Cletet? nine. the feasibility
of obtaining exact, National and regional pm-
Joe-6(ms of the manpower needs in occupational
safety and health.

In 1972, NIOSII intends to continue its research
activities as mandated under the Act and to
mensal re their effectiveness and scope. Ten criteria
documents should be finalized for transmittal to
the Department of Labor including beryllium,
cotton dust, carbon monoxide, lead, mercury, heat
stress, noise, ultraviolet light, et- d silica. In addi-
tion, work will he initiated for 20 criteria docu-
ments including benzene, trichloroethylene,
toluene., toluene diisocyanate, cadmium, chromic
acid, fibrous glass, parathion, coal tar pitch
volatiles, carcinogens, iurseiiir, lasers, microwaves,
industrial X-rays, sulfuric acid, and sulfur
dioxide,

The Technical Services Program is expected to
grow rapidly. It is anticipated that over 600
requests for hazard evaluations will be received
in 1972 and that the number of inquiries for
technical information will double. front 1071.

The Tovic S?ilmtance.5,---Ammiat List, 1975.9
contain many more entries than in 1071, especially
in the areas of carcinogens and neoplastic agents.
It is also intended to provide more information
about each substance.
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Chapter 1

ORGANIZATION AND ADMINISTRATION

The National Instituto for Occupational Safety
and Hon Ith (IN !(lS I I) \vas authorized on April 28,
1971, and became effective on June 30.1971, with
the publication of an Organizational and Func-
tional Statement in the Fe depol RegiNto. (sot, Ap-
pendix .1), The history of occupational health
within the I )opartment of Health, Editeation, and
Welfare, and its predecessor organizations in (lie
Executive Branch of tioyernment, goes hack to
the pre-World War I era when the Office of In-
dustrial Ifygiene and Sanitation was established
in the. Publie Iroalth Service nt Pittsburffh, Penn-
Sy] VZI hi 'lit' complementing iifety function has
been added to the HEW ore.anization only re-
cently, In the early years of operation, the organi-
zation was responsible for many of the classic
studios in the dusty trades, including those relat-
ing to pottery workers, hatters, foundry workers,
and miners. Through subsequent reorganization,
the Office of Indostrial Ifygiene. and Sanitation
Wa$ Colnbined with the Off ee of Der matosis In-
vestigations to become the Division of Industrial
Hygiene, which was subsequently placed in the
National Institutes of Health in 1939,

During World War II. there was a substantial
increase in the industrial hygiene activities of the
Public Health Service related to the National ef-
fort. After the War, however, the reorganization
of the Public Health Service within the, Federal
Security Agency brought about a transfer of the
Division of Industrial Hygiene from the National
Institutes of Health to the Bureau of State Serv-
ices, and resources were reduced to a level commen-
surate with the advisory and consultative authority
of the organization. Several subsequent reorgani-
zations took place up to the time of the passage
of the Federal Coal Mine Health and Safety Act
of 1969.

During the year hetween the enactment of the
Federal Coal Mine I lealth and Safety Act and
the enactment of the Occupational Safety and

With Act of MO, additional reorganization was
brought alma hv the creation of the Enviromnen.
tail Protection Agency. The 13urean of Occupa-
tional Sitfety and Health, which %vas at that time
hill lliug the technical told consultative activities
i1 the Department of i lean, Education, and Wel-
fare Tinder the Public Health Service Act and the
more specific: mandates of the medical and research
authorities of the Federal Coal Mine Health and
:tea fety Act, was separated from the general en-
vironmental programs with which it, had been as-
sociated in the Consumer Protection wind Eaviron-
mental ITealtli Service and was rehiined within the
Department of Health, Education, and Welfare.

In 1971, the Bureau of Oecup:itional Safety and
Health was organized as NIOSH in the Health
Services :pal Mental Health Administration (see
Charts 1-1 and 1-2) to carry out IIEW's respon-
sibilities under the Occupational Safety and
Health Act of 1970 and also the responsibilities of
the Department (except for Black Lung Benefits)
tinder the Federal Coal Mine Health and Safety
Act of 1969. (See Appendix B for chronology of
organizational identification 1914-1971,) NIOSH
was established with seven staff Offices and six op-
erating Divisions, supported by staff assigned to
each of the ten Regional Offices of HEW. NIOSH
is organized functionally rather than according to
professional categories, reflecting a multidiscipli-
nary approach to each major activity. An operat,
big division is identified for each major activity,
i.e.

for health and safety research, the Division
of Laboratories and Criteria Development;
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for industry -wide epidemiological studies,
the Division of Field Studies and Clinical
Investigations;

for technical and clinical services including
back-up resources for hazard evaluations, the
Division of Technical Services;

for professional training, the Division of
Training;

for promotion of new occupational health
programs at the State and local levels and in
industry and agriculture, the Division of
Occupational Health Programs;

for injury and illness intelligence. the 011iee
of Health Surveillance and Biometrics;

for research and training grants, the Office
of Extramural Activities; and

for implementation of HEW's responsibili-
ties (except for Black Lung Benefits) under
the Federal Coal inc Health and Safety Act,
the Appalachian Laboratory for Occupational
Respiratory Diseases.

The functions of the Secretary of HEW under
the Act are, to the extent feasible, delegated to the
Director of N1OSII. NIOSH, therefore, is author-
ized to perform all of the functions of the Secre-
tary of HEW under the provisions of the Research
and Related Activities and the Training and Em-
ployee Education sections of the Act (sections 20
and 21). The Secretary of HEW retains the au-
thority to appoint a. Director for NIOSII, to ap-
point. representatives to advisory committees, and
to function its the ex officio member of the National
Commission on State Workmen's Compensation
Laws. Among the authorities delegated to the Di-
rector of NIOSH by the Secretory of HEW is the
right to verify to the Secretary of Wn, that it
iairiance from an existing standard is necessary
to allow an anployer to participate in a research
experiment approved by NIOSH ; to conduct re-
search medical examinations; to make reeommen-
dations to the Department. of Labor regarding the
need for mandatory standards; to cooperate in the
prescription of regulations requiring the taking
and keeping of records regarding employers'
activities relating to the Act; to cooperate with
the Secretary of Labor in prescribing regulations
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requiring employers to maintain accurate records
of work-related deathS, injuries, and illnesses, as
well as employee exposures to potentially toxic or
harmful physical agents; to provide consultation
to the Department of Labor on the approval or re-
jection of Stoic. grant applications; to compile,
analyze, and publish reports or information ; to
conduct directly, or by grants or contracts, re-
search, experiments, and demonstrations relating
to occupational safety and health; to develop and
publish, at least. annually, a list of all known toxic
substances; to determine, following written re-
quest. by an employer or authorized representative
of employees, whether substances used or found in
the workplace have potentially toxic effects at the
concentrations used or found; to conduct and pub-
lish industry-wide studies on the effect of chronic
or low-level exposure to industrial materials, proc-
esses, and stresses; to make surveys and ques-
tion employeesi and to conduct education pro=
grams to provide an adequate supply of qualified
personnel to carry ont the purposes of the Act.
In addition, a variety of administrative authorities
exist in section 22 , of the Act which created
NIOSH.

NIOSH headquarters are located in Rockville,
Maryland while most NIOSH research, technical
assistance, and training activities under the Act
are conducted at NIOSH facilities in Cincinnati,
Ohio, Additional research and technical assistance
is conducted at. NIOSH facilities in Salt. Lake
City, Utah, The NIOSH Testing and Certification
Laboratory as described in Chapter 9 is housed
along with NIOSH's Appalachian Laboratory for
Occupational Respiratory Diseases in NTOSTI's
new Appalachian Center for Occupational Safety
and Health in Morgantown, West. Virginia. The
new Center was dedicated on November 27, 1971.

Appendix C for dedication message from the
Secretary of HEW.)

In order to curry out its functions under the Act
118 expeditiously ns possible during fiscal year 1971,
the Congress enacted o supplemental appropria-
tion of $4,000,000. In addition, a $8,A35,000 budget
amendment was added to the 1972 budget request.
specifically for implementation of the Occupa-
tional Safety and Health Act. A total of
$29;166,000 was appropriated for occupational
sa fete mind health activities in 1072.

Section 22(e) of the Act provides that. the Di-



Ra prof Of &IOS 9 may ac and utilize money NIOSII. Daring 1971, NIOSH received one such
and other property dona or bequeathed to donation from an individual.
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Chapter 2

OCCUPATIONAL SAFETY AND HEALTH PROBLEMS

BACKGROUND

Over 80 million American men and women
spend 25 percent of their lives in the workplace.
The deterioration in health quality which occurs
as a result, of exposure to hazards in the workplace
is not well known because until recently there has
been no mandatory national reporting system for
occupational injuries and illnesses, and the few
State reporting systems in existence are incom-
plete and nonuniform.

Total deaths annually from job - related injuries
have been placed at over 14,000, with an estimated
2.2 million disabling injuries. The National Health
Survey conducted by the Health Services and
Mental Health Administration's National Center
for Health Statistics has estimated that the aver-
age worker experiences 6 clays of absence and more
than 1G days of restricted activity clue to some
type of job-related disability per year. On the
average one out of eight workers will sustain a job-
related injury each year. Ten times as many man-
days are lost from job-related disabilities as from
strikes,

The incidence of occupational disease is less well
known, but recent estimates- indicate at. least
390,000 new eases of disabling occupational disease
each year. Based on limited analysis of violent/
non-violent mortality in several industries (see
Table 5-1) there may be as many as 100,000 deaths
per year from occupationally caused diseases.
Health deterioration at the workplace results from
a variety of hazards and manifests itself in a
variety of forms. These range from the overt,
classic, occupational diseases such as lend and
mercury poisoning, to the insidious, delayed effects
of exposures to noise that cause partial or total
hearing loss and to dusts that, produce fibrosis of

the lungs. Even beyond these effects, there are the
considerat ions that exposures to some oven pat ional
hazards will cause, promote, or contribute to the
development of cancer, hasten the onset of certain
degenerative diseases, or shorten the life spun.

TOXIC SUBSTANCES

A toxic substance has been defined as one which
demonstrates the potential to induce cancer, to
produce long term disease or bodily injury, to
affect health adversely, to produce acute discom-
fort, or to endanger life of Mall or animal resulting
from exposure via the respiratory tract, skin, eye,
mouth, or other routes in quantities which are rea-
sonable for experimental animals or which have
been reported to have produced adverse effects in
man. The need for a list of toxic substances is rec-
ognized in the Act with the requirements of sec-
tion 20(a) (6) that the Secretary of HEW shall
publish within 6 months of enactment of the
and thereafter as needed, but, at least annually, a
list of all known toxic substances by generic family
or other useful grouping, and the concentrations
at which such toxicity is known to occur.

NIOSH has met this requirement with the pub-
lication of Toxic SubstancesAnnual List 1971.
This publication is available from the U.S. Gov-
ernment Printing Office, Washington, D.C. for
$3,75, Approximately 8,000 substances were in-
cluded in this first list.

For the purposes of the list, a toxic substance
was defined, exclusive of radioactive chemicals
producing noxious effects due to radioactivity, to
include all mined, manufactured or synthesized
inorganic and organic substances, including drugs,
food additives, and pesticides, as well as refined
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substances of natural origin. The listed substances
were presumed to he pure; the reported toxic ef-
fects have been attributed solely to the items as
described in the original source. Excluded from
the list, therefore, were unpu rifled extracts of nat-
ural substances and commercially formulated
products.

The list provides a convenient reference source

for potentially hazardous materials and serves as
a guide for research needed in setting new occu-
pational health standards. Currently available
standards limit exposure to the more common
cemicalsthose used most frequently by the most,
people, and those which may be the most toxic.
However, a great ninny chemicals not covered by
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the standards are in use in small amounts by iso-
lated groups; the elTects of these infrequently used
chemicals on man are not widely known.

New chemicals are being developed at the rate
of several thousand a year with 500-600 of these
finding their way into industrial usage. The next
annual list of toxic substances will contain many
more entries, especially carcinogens and neoplastic
agents, and will provide more information about
each substance. As the list gives the concentration
at, which each substance, is known to be definitely
toxic, it, is most certainly not, a list of safe ex-
posure limits. Rather, it should be considered as a
shopping list," for research into developing fu-

ture criteria for standards.



Chapter 3

SURVEILLANCE AND PRIORITIES DEVELOP

Vitt) the implementation of the Act _ there has
de d a growing awareness, of the need for
basic information concerning occupational illness
and injoriespatienlarly as it relates to the scope
and severity of the problem, rl'he government re-
search and en forcement programs to protect the
American. working population from health and
safety hazards must consider an incredibly coin-
file array of millions of workers distributed over
millions of workplaces and engaged in thousands
of different types of activities. l'hese programs
must include as One of their most important man-
agement and scientific tools, accurate descriptions
and analyses of the population which they are to
protect, and the conditions whieh they must con-
trol. Basic questions to be, answered include: when;
where, and how many people are becoming ill or
injured: what are the causes of the illness or in-
jury; how many people are exposed to what types
of hazards; where are I hey loea ted ; in what indus-
tries can they be found; what industries have
health and/or safety programs; are these pro-
grams effective? This information must, be availa-
ble if government and private programs are to
direct their efforts effectively.

To begin to answer many of these questions,
NIOSII has undertaken surveillance activities
designed to identify and define the potential for
occupational health problems (Hazard Surveil-
lance) and to ineasure the magnitude and extent
of these problems as manifested by existing or
recorded illnesses and deaths (Illness and Injury
Surveillance). Although this information will not,
with complete accuracy, define the total occupa-
tional health problem in this country, it will be a
primary input towards establishing research pri-
orities and influencing future activities in the field
Of occupational safety and health.

ENT

HAZARD SURVEILLANCE

Sinee no adequate information exists which to
fleets a representatiVe egos` sector of in-plant en-
vironmental conditions: \ IOS II hos undertaken a
controlled sample survey (beginning in mid-
January 1972) to acquire the necessary data Plans
for the Notional Occupational Ilazard Survey
wore begun in late spring Itli I. This survey will
be a two-year study which will develop basic
descriptive information on the working environ-
ment in all non-form industries covered under the
.:tet.. This in fOrnlid1011 Will be used to assist in
setting priorities for research and compliance, for
directing research teams in future investigation
efforts. for n wasu ring and to some extent forecast-
ing trends, and for developing guides which will
describe the potential health hazards which are
typieitlly associated with a given industry or
oecupot Um.

lit order to Accomplish this task' specially
trained 'IN OSI 1 engineers will survey a represent-
ative sample of plants. '1'1w survey is of a research
nature and is not intended to be used for enforce-
ment purposes. The survey will consist of an on-
site visit to each plant ill the sample at which time
an interview of the plant manager or other quali-
fied representative will be conducted, the answers
from which will be recorded on Part I of the Sur-
vey Form. (See Appendix I) for Survey Form.)
The plant summaries of illness and injury (0c-
ctipational Safety and Health Administration
form number 10:2) will be recorded and a walk-
through made of the plant operations in order to
enumerate the types of potential hazards and the
persons exposed to these hazards. The N1OSII
surveyors have been trained to comprehensively
categorize and record their observations made dur-
ing the wollc-through phase of the survey: These
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obse.rvations are categorized on Part II of the Snr-
ve.v Form under the following titles:

1 Number of EmployeesIndicating the
exact, number of employees who are exposed.

2. Employee Group TitleA two- or three-
word description of the job title of those exposed.

3. Potential Exposure The exact mune of the
chemical substance or physical agent causing the
exposure (e.g. carbon monoxide, trichloroothylone,
continuous noise, etc.).

4. FormIndicating the physical form io
which the chemical substance is found, (e.g. dust,
vapor. mist. etc.).

5. DurationIndicating a difference between
hill -time and part-time exposure.

6. Intended ControlIndicating the intended
control which has been applied to offset a possible
hazardous exposure and whether that control is
functioning or not (e.g. general dilution ventila-
tion, isolation, personal protective equipment,
etc.).

The sample of workplaces has been designed and
selected in cooperation with the Bureau of Labor
Statistics, Ii S. Department of Labor. It is com-
posed of approximately 5,200 establishments front
67 Standard Metropolitan Statistical Areas
(SAISA's) and 3,000 from non-SMSA areas. The
sample has been stratified by industry-type rising
Standard Industrial Classifications (SIC s) and
by plant size, Establishments with less than eight
employees were not included in the study thereby
eliminating approxiMately 70 percent of the es-
tablishments but only 12 percent. of total employ-
ment covered under the Act.

As the data are collected, they will be sent- to
NIOSII Ireadquarters, Tien,: the data, will be trap.
scribed and fed into a computer which will make
initial edits and tabulations. The data then will he
stored on magnetic tape for future processing.
When the survey is complete in 1974, NIOSIT will
hove a detailed, reliable description of the in-
plant environmental conditions for the bulk of,
the American working population on nn industry,
job, and exposure specific basis. 'rite data will be
held in a computerized information file which will
permit swift and easy access to the many program
areas that require the use of such information.

In a -study of this type, the professional eapa-
bility of the surveyor in recognizing Potential hoz-
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ards is critical ; therefore, in the summer of 1971,
N 1OSII developed (via cont tact ) an extensive sur-
veyor training- and evaluation program. The train-
ing program consisted of a 0-week comprehensive
formal classroom presentation in the fundamentals
of industrial hygiene and occupational health.
Following this phase of the program, the surveyors
experienced actual workplace sitnations in the
company of professional industrial hygienists
from the. Pennsylvania Division of Occupational
Health. This on-the-job training was integrated
into Pennsylvania's regular industrial hygiene in-
spection program which uses au inform:100u re-
cording system developed by NIOSIT several years
ago and which closely resembles thatHised in the
study. Throng,hoot this phase of the training, both
subjective and objective evaluations were made of
the trainees by the professional hygienists. Addi-
tional surveyor evaluations will he undertaken
throughont the course of the survey.

An extensive and specific set of survey guide-
lines has been developed. These guidelines provide
exact, instructions regarding virtually every level
of detail of t he survey operations, These guidelines
coupled with the method NIOSH has used to train
the surveyors will insure uniform performance in
recognizing, classifying, and recording potential
occupational exposures. This approach is neces-
sary to develop information of the required degree
of accuracy and reliability.

N10811 has also continued its activities under
the National Surveillance Network, This program
was devised to assist, the States in those activities
directed toward identifying specific industrial
health problems. I4'or the States, the Network pro-
vides a proven field-tested recording and data
processing sytent for large quantities of valuable
information regarding potential occupational
health problems, Time National Surveillance Net-
work is similar to the National Occupational
Hazard Survey in that it. a Mulls a detailed and
standardized procedure for recording in-plant en-
vironmental conditions. For NTOSIT this system
produces information which augments that of the
National Survey, but which for various reasons
cannot, stand alone for mit ional estimates, Among
the more important of these are the following:
(1) the States enter the system on a voluntary
basis at times whic suit their needs; (2) the in-
dustrial hygiene techniques and inspection require-
ments are not standard between States; (3) the
procedure is modified to meet the partieult weds,



funds, and available personnel of _ State; and
(4) the necessary resources to conduct survey
operations to the degree of detail required in the
National Survey are not generally available at
the State level. The states of Georgia, Kentucky,
Oregon, and Pennsylvania are now full participat-
ing members of the National Surveillance
Network.

ILLNESS AND INJURY SURVEILLANCE

The j it of the Illness nd Injury Surveil-
lance Program of NIOSH is to define the magni-
tude and distribution of the incidence of
occupational illnesses and injuries in the work-
force. To accomplish this goal, NIOSH will rely
almost entirely on the injury statistics developed
by the Department of Labor through the employer
reported injury and illness data. In the area of ill-
ness statistics, however, under reporting can be
expected initially because of under-recognition
of occupational diseases, non-specificity of symp-
toms, and failure to suspect a relationship with the
working environment. Therefore, N IOSH's efforts
are designed to validate and supplement these
Department of Labor statistics through a coordi-
nated approach.

This objective is accomplished through the- fol-
lowing procedures: (1) review of existing vital
statistics and other data sources on occupational
health; (2) retrieval and review of disease and
population data from industry, labor unions, and
other government agencies; and (3) provision of
special services to outside investigators to stimu-
late additional studies of occupational disease. In
addition, NIOSH has entered into special studies
to develop and pretest a medical questionnaire to
elicit health information which may be related to
environmental exposures and medical examination
findings and to conduct comparability studies of
existing mandatory occupational disease reporting
systems. 13oth of those studies are well underway
toward producing this necessary and useful infor-
mation. Significant activities in these areas during
the past year include the following:

1. A review of the literature on the relation-
ship between benzene exposure and consequent leu-
kemia suggested that printing pressmen might be

xccss risk as a result of heavy benzene expo-
sure, and disability data published by the Social

Security Administration suggested higher rates of
disability front leukemia and lymphoma among
men in certain printing trades as compared to all
disabled workers. Through the cooperation of the
International Printing Pressmen and Assistants'
Union, mortality records have been gathered for
it more detailed analysis.

2. U.S. mortality data have shown that heavy
construction machinery operators experience an
excessive death rate from on-the-job accidents and
that stationary engineers have a significant excess
of cancer mortality, primarily of the respiratory
system. Arrangements have been made with the In-
ternational Union of Operating Engineers, which
includes both occupational groups in its member-
ship, to recover death certificates for a more de-
tailed analysis.

3. Both U.S. mortality data and Social Se-
curity Administration disability data indicate that
men employed in foundry operations have
enced excess mortality front malignant and non-
malignant respiratory disease. Furthermore, the
United Auto Workers Union has requested a sur-
vey of automobile foundry workers thought to be
at excess risk of death. With the coopeilttion of the
Union and the three major automobile manufac-
turers, arrangements are being made to study the
mortality experience of gray iron foundry workers
in the Michigan area in terms of relative
cies of specific causes of death.

British and American mortality data show
that dentists have a relatively high rate of suicide,
and data from several sources suggest an excess of
leukemia and certain neurological diseases among
members of this profession. These findings are of
particular interest because of the recognized long,
term, low-level exposure of this population to mer-
cury and X-radiation. Preliminary planning for
a large scale study of mortality in American den-
tists is being undertaken in collaboration with one
of the major schools of dentistry:

Several broad-based bodies of data relating mor-
tality and disability from specific causes to occu-
pation and/or industry are available as reference
sources for identifying occupational groups ex-
periencing unusual risks of disease, thereby aid-
ing it the development of priorities for occupa-
tional health research. The inherent value of these
data is seen in the British reports, for example,
where several instances of an excess disease risk

115



associated with occupation have been confirmed by
subsequent epidemiological studies. Indications of
unusual lung cancer experience in a number of
occupational groups have been substantiated by in-
dependent investigations utilizing various methods
of study,

Present plans call for full exploitation of ma-
terial contained in these publications by utilizing
them as an initial screening device, whereby par-
ticular occupational groups exhibiting unusual
patterns of disease would be scheduled for further
evaluation by relevant epidemiologic methods.
Ilapid retrieval in response to specific queries will
be accomplished through creation of computerized
data files consisting of the complete contents of
each reference source. Examples of specific ques-
tions to which quick answers could be obtained
from this system are the following: (1) given a
particular occupation or industry, does the pattern
of cause-specific Mortality and/or disability ex-
hibited by individtuds so employed suggest a pos-.
slide health hazard in the working environment:
and (2) given a particular disease, what occupa-
tions and/or industries seem to exhibit an unusual
mortality or disability rate for this condition ?
Response to the latter, query would provide feed-
back to the activities of the hazard surveillance
stall' as potential areas for in-depth industrial
hygiene surveys.

Future NIOSIT illness and injury surveillance
activities include review and assessment of the
results of the Department of Labor nationwide
surveys of occupational illnesses and injuries by
industry and establishment as a further method of
identifying unusual health patterns among work-
ers in the United States. Data on work-related
illnesses and injuries gathered by certain states
(such as California) %vill be utilized to judge the
comparability of these reporting systems. In time,
it is hoped that in-depth studies of the detailed
information contained in the record-keeping forms
distributed by the Department of Labor will be
undertaken to further elucidate etiologic relation-
ships in disease and injuries associated with the
working environment.

'['he recovery, analysis, and evaluation of data
bearing on potential occupational health problems
require input from a variety of scientific disci-
plines, many of which arc in short supply, both
within NIOSH and extramurally. With few ex-
eeptions research groups arc unable to recruit
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persons trained in skills such as posology (classi-
fication of diseases) and the tracing of industrial
populations over long time periods. Therefore,
to fully utilize the skills of the small number of
investigators in the- field of occupational health
epidemiology, NIOSH provides support. in these
activities. In addition to support of numerous
studies within NIOSIT, nosological service has
been provided during the past year to outside
investigators studying steelworkers, asbestos work-
ers, nickel workers, and rubber workers.

Provision of nosological and ;follow- up sere
to outside investigators should significantly in-
crease the number of epidemiological studies of
occupational disease in future years.

PRIORITIES DEVELOPMENT

NIOSH has established a staff function charged
with the primary task of incorporating the illness
and injury surveillance and hazard surveillance
data into a meaningful system for determining re-
search priorities. In addition, this unit also has a
primary function to identify,. develop, and main-
!Alin additional data systems where necessary and
to develop quantitative procedures for assigning
priority levels to problem areas.

In 1971, the activities of this unit were concen-
trated on the establishment of information chan-
nels and on the exchange of ideas with interested
and concerned parties in both private and public
sectors charged with the implementation of con-

trol or surveillance activities. A continuing dia-
logue and exchange of information has been de-
veloped with the Occupational Safety and Health
Administration and the Bureau of Labor Statistics
of the Department of Labor. New sources of exist-
ing pertinent, data have been explored and in 1972
new techniques for priority setting will be
explored.

NTOSTI has published a Priority List for Toxic
Substances and Physical, Agents (sec Appendix
E). This list was prepared utilizing a technique
which essentially establishes rating based upon
a, linear relationship of the following variables:

Population index ;u relative evaluation of
number of workers exposed.

Relative toxicity index professional opin-
ion of relative toxicity.



--Incidence indexdocumented incidence of
diseases from occupational disease records, physi-
cian's first reports of work injury, workmen's com-
pensation records.

--Quantity indexan-lona produced or used
each year.

Trend index estimates on increased or de-
creased usage,

A number of these variables are from consensus
polls of recognized experts in the field of occupa-
tional health but, where, possible, the input was
quantified. For the most part, the data utilized in
this quantification were obtained through NIOSI-I
survel lance, activities,

The Priority List is divided into three main
parts, First, a list of those toxic substances and
physical agents for which criteria for recommen-
dation of a standard has been developed is pre-
sented. Second, the "in progress" part. includes
those substances and physical agents for which
criteria documents have been initiated. Finally, the

"priorities" part presents 19 groups of toxic sub-
stances and/or physical agents whose relative pri-
ority has been established by the above mentioned
system. No attempt has been made to evaluate the
relative priority of the elements within each group.
The substances and physical agents within each
group are considered as having equal priority turd
are. presented in alphabetic order.

At the present time, health and safety are being
developed as two separate areas in priority devel-
opment. It was thought that this approach is best
in that, presently, expertise in NIOSH is pri-
marily in the health field. Consequently, the health
priority system and approach has begun within
NIOSH, while a priority system for the relative
evaluation of occupational safety hazards is being
developed under contract. A research review of
safety hazards has been completed, and the first
draft of a technique for review has been submitted
to NIOSH. If feasible, the health and safety pri-
ority systems will be merged into one system when
it is felt that a desired level of sophistication is
reached in both.
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Chapter 4

DEVELOPMENT OF C- ERA FOR RECOMMENDATION OF
STANDARDS

PROCEDURE

Section 20(a) (3) of the Act stipulates that the
Secretary of HEW shall develop criteria dealing
with toxic materials and harmful physical agents
and substances which will describe exposure levels
that are safe to' various periods' of employment,
including but nit limited to exposure levels at
which no employee will suffer impaired health or
functional capacities or diminished life expectancy
as a result of his work experience. Such criteria
are to be developed to enable the Secretary of
Labor to meet his responsibilities for promulgat-
ing standards under the Act.

NIOSH develops criteria for toxic materials and
harmful physical agents and substances for rec-
ommendation to the Secretary of Labor in the
form of a criteria document, The criteria document
includes a critical evaluation of all known prior
research and knowledge on the particular material
or agent and a recommended standard based on
this evaluatiou (see Appendix 1% fm, criteria docu-
ment format).

The criteria document defines hazardous ma-
terials, with standards for exposure to these ma-
terials, including labeling/warning specifications,
symptom tology/diagnostie 4) ids, and precaution-
ary measures. The criteria document may also in-
clude recommended personal protective equipment,
engineering control, safety requirements, environ-
mental monitoring, medical monitoring examina-
tions, record-keeping requirements. fire protection
specifications, pollution/waste disposal require-
ments, and transportation/storage recommenda-
tions about each chemical and physical agent.

-W-1100 1U

The priority list described in the previous chap-
ter serves as the primary input in the process of de-
ciding in what order criteria documents will be
developed. Other input in the decision process are
the factors of projected cost and time. In orderfor
a criteria: document to be written, current Imowl-
edge on the particular material or agent must be
adequate and complete. If not, ayesearch program
is initiated to fill in the research gaps and the
criteria document is written when the research
findings are definitive enough. A particular haz-
ard may be very high,on the priority list but may
also require much more research before the criteria
document can he written. Similarly, another haz-
ard may be somewhat removed from the top of the
list but may require only a literature search which
can be accomplished at low cost and within a re-
latively short time. All of these factors are con-
sidered in determining the order for developing
criteria documents.

The development, of a criteria document is a
large undertaking. The first task of searching for
and reviewing till paSt, literature on the su'aject is
iii a formidable task. Currently, criteria
documents for beryllium. cotton dust, carbon mon-
oxide, lead, mercury, heat stress, noise, ultraviolet
light, and sanitation are in various developmental
stages. These documents are expected to be com-
pleted in 1972. In addition, criteria documents are
being planned for vette, cadmium, chromic
:left!. fibrous glass. and ,n.tbion. During 1971. 215
additional materials and agents were under review
for availability of data necessary for the prepara-
tion of criteria for the recommendation of
standards,

A general review procedure has been established
for criteria documents. Once a first draft of it
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criteria docuMent has been developed, it is re-
viewed for completeness and accuracy by, a com-
mittee of NIOSH staff. The recommendations of
this committee arc included in the second draft of
the document which is then reviewed again by the
NIOSH committee as well_ as a committee of out-
side consultants. The comments of this review are
included in a third draft of the document which is
then given a final NIOSH review before the final
criteria document is writtten. Currently, this re-
view procedure is being studied, and changes may
be made which reflect the experience gained in
developing the first several criteria documents.

EMERGENCY 'STANDARD

Tinder section 6(c) (1) of the Act, the Secretary
of Labor is required to provide for an emergency
temporary standard (to take effect immediately
upon publication in the Federal Register) if he
determines that employees are exposed to grave
danger from exposure to substances or agents de-
termined to be toxic or physically harmful or from
new hazards and that such emergency standard is
necessary to protect employees from such danger.
During 1971. the Secretary of Labor set a tempo-
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nary emergency standard for asbestos exposure
following a recommendation from NIOSH. This
standard was 5 asbestos fibers per cubic centimeter
(cc) of air based on a count of fibers greater than
ri micrometers in length determined as a time-
weighted average exposure for an 8-hour workday
and reflected the change in the American Con-
ference of Governmental industrial Hygienists'
Threshold Limit Value intended to to into effect
in 1972.

At the end of 1971, NIOSH finalized an Asbestos
Criteria Document for transmittal to the Secretary
of Labor to aid him in setting a final asbestos
standard. The criteria for this asbestos standard
were developed to assure that the standard would,
(1) protect against asbestosis and asbestos-induced
neoplasms; (2) be measurable by techniques that
are valid, reproducible, and available to industry
and official agencies; and (3) be attainable with
existing technology.

The recommended asbestos standard suggests
occupational exposure limits effective 2 years
hence, expressed as a time-weighted average (2
fibers/cc) and as a ceiling value (10 fibers/cc). It
also provides for environmental monitoring, medi-
cal examinations, protective clothing, and respira-
tory protective devices.



Chapter 5

RESEARCH

Sections 20 and 22 of the Act place the responsi-
bility for conducting .occupational safety and
health research with the Secretary of HEW and
with the Director of NIOSH. To meet this re-
sponsibility, NIOSH has established research pro-
grams within the areas of toxicology, physical and
chemical analysis, physiology and ergonomics,
engineering, psychology, physical agents, and
epidemiology.

NIOSH has undertaken an applied rather than
a basic research program because of the nature
of the requirements of the Act. Most NIOSH
research is directed in some way toward the devel-
opment or modification of criteria which are used
for recommending health or safety standards.

NIOSH conducts its research program through
in-house projects, grants, contracts, agreements
with other Federal agencies, and through special
foreign currency arrangements with foreign coun-
tries (Public Law 83480), Appendices G through

contain all 1971 active NIOSH contracts, grants,
interagency agreements, and special foreign cur-
rency arrangements,

TOXICOLOGY

In 1971, NIOSH toxicology research was re-
organized and expanded in order to comply with
the new demands placed upon it by the provisions
of the Act. This entailed the following activities:
(1) creation of a new laboratory for evaluation of
toxic 'hazards of industrial substances in order to
respond to requests from employers or employee
representatives as specified in section 20(a) (6) of
the Act; (2) the expansion of the .biochemical
services unit to supply data to the evaluation labo-
ratory and other divisions of NIOSH by rapid,

automated methods; broadening of the
goals and the staff of the pathology section to pro-
vide a central repository for industrial disease
cases for the training of industrial physicians, to
assist other physicians in the diagnosis of indus-

al disease, and to assist NIOSH investigators
in evaluating the toxicity, of industrial chemicals.

With regard to criteria for an oil mists exposure
standard, four important long-term animal studies
which began in 1902 were completed. The studies,
which were designed to develop criteria for four
typical cutting oils in worldwide use, indicate
that the current standard had a health effects
safety factor of possibly tenfold. In addition, no
evidence of pulmonary carcinogenic effects was
found for any of the oils studied.

The aim of another project was to validate the
tentative occupational exposure limit for sub-
tilisins (enzymes used in laundry detergents). An
important, concomitant result was the finding that
the primary action of subtilisins is that of a
histamine-releasing agent in the respiratory tract,
leading to broncho-constriction. This problem was
found to be preventable by prior administration of
antihistaminics or, if present, could be relieved by
combined treatment with a broncho-dilator and
antihistmninies

In attempts to find the long; sought mechanism
by which latent chronic beryllium disease occurs
many years after exposure has ceased, NIOSH
toxicology researchers developed the hypothesis
that adrenal imbalance is the triggering mecha-
nism. Further (!xperimental work may eventually
confirm this hypothesis as indicated by the follow-
ing findings: (1) removal of the adrenals in-
creased beryllium toxicity by causing a systemic
redistribution of deposited beryllium to more sus-
ceptible sites; (2) adrenal iminilanee by chemical
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means resulted in more pronounced systemic dis-
ease ; And (3) pregnancy superimposed on beryl-
lium exposure caused more severe beryllium
response than in nonpregnant animals, as evi-

denced by an increasing number of lesions in lung_s
and kidneys.

Chronic studies in animals on the pathologic
effects of beryllium alloys and intermetallics used
in metallurgy have demonstrated wide ranges of
responses, depending on the chemical composition
of the compound tested. Some compounds, such as
beryllium boride, produce much greater effects,
and some compounds, such as beryllium, copper and
tantalum beryllide, produce lesser effects than
beryllium metal. Transplantable lung tumors have
been produced with beryllium metal, chromium
coated beryllium metal and beryllium aluminum.
The smallest dose of beryllium which will produce
lung cancer in rats is 40 micrograms, when it is
given as beryllium fiydroxide. This is the smallest
doss of any tested inorganic chemical which will
produce lung cancer in rats.

Long-term studies (20 months) on rats have
shown that a mercury compound inhibits the lethal
effects of selenium competinds when they are ad-
ministered together in the drinking water. This
research demonstrates the need for studying the
interactions of toxic chemicals.

The pyrolysis products of various plastic ma-
terials are of concern to firemen and other workers
where toxic fumes may provide a menace to their
health. The fluorocarbons have been examined be-
valise of the potential release of extremely toxic
fluorine compounds such as carbonyl fluoride.
Based on NIOSH research, sonic manufacturers
have changed product formulations of the fluorine
plastics in such a way ns to eliminate the carbonyl
fluoride as a product of combustion. The decom-
position by pyrolysis still generates compounds
such as carbon monoxide, hydrogen fluoride. and
formaldehyde.

In the field of foam plastics, industrial exposure
to isocyanates was found to result in an immuno-
logic reaction producing delayed and allergic types
of hypersensitivity predictably occurring in about
1 percent. of the U.S. worker population,

To explore the role of natural bacterial flora of
the lung in the development of dust diseases of
that organ, bacteria-free animals were exposed to
quartz dust, The results obtained, in comparison
to animals with natural flora, did not indicate that
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bacterial flora of the lung contribute significantly
to pulmonary fibrosis from quartz exposure.

NIQSH toxicology research indicated that the
trace metals of nickel and chromium in asbestos
are the active agents leading to lung cancer in ex-
perimental animals and that certain metallic de-
ments can prevent their action. Based on this
research it may be possible to coat asbestos, thus
preventing or reducing the neoplastic effects of
asbestos exposure.

Other research investigations ye not yet
yielded definitive, reportable findings either be-
cause of recent initiation or their preliminary or
minor nature, Such projects include identification
of substances associated with byssinosis (cotton
dust disease), detection of early changes in
asbestosis, toxicologic evaluation of certain man-
ganese ores and silica flour dust of foundarics, role
of environmental factors on trace element metabo-
lism, biophysical studies on the adsorptive proper-
ties of small particle surfaces, and pathogenic
mechanisms of industrial disease.

PHYSICAL AND CHEMICAL ANALYSIS

The objective of NIOSH physical and chemical
analysis research is to develop, improve, and evalu-
ate analytical methods and 'instruments for the
determinations of the levels of toxic materials,

it products and other significant .substances
found in the workplace. In order to accomplish
this objective, several projects for the development
of analytical methods were initiated.

Analytical methods development and testing
begun, both in-house and by contract, for com-

pounds and materials for which criteria documents
to be prepared in the next 2 years. This

includes such materials as lead, asbestos, cotton
dust, beryllium, carbon monoxide, mercury and
silica. An interagency agreement with the Atomic.
Energy Commission's laboratory in Los Alamos,
New Mexico, has been negotiated to collaboratively
test the sampling and analytical techniques for
determining elemental, organic and particulate
mercury.

A project, was started to develop means to
sample gases and organic vapors, for subsequent
shipment. to an am ,lysis at the laboratory. This
would enable field wrsonnel to sample the ambient
air for these toxic substances utilizing solid absorp-
tion systems which lend themselves to easy trans-



port by regular commercial or postal means. In
order to expedite this effort, an interagency agree-
ment with the Atomic Energy Commission has
been negotiated. At Los Alamos they will work at
developing new sampling and analytical methods
with _emphasis on the use of a variety of solid
absorbents for both gases and organic vapors.

In conjunction with NIOSH industrial hygien-
ists, a study is under way to investigate the effect
of environmental variables on the collection and
measurement of several organic vapors using acti-
vated charcoal as the sampling media.

By contract, an evaluation is being made on
newly developed analytical instrumentation and
how it can be applied to the solving of occupa-
tional health problems. Two such instrument
techniques under investigation are electron spec-
troscopy and spark source mass spectrometry.

The investigation of meaningful sampling and
analytical techniques to be used in the evaluation
of coal tar pitch volatiles is being conducted pri-
marily through the contract mechanism. In coop-
eration with the American iron and Steel Institute
(AISI), a survey of five coking installations has
been initiated. The objectives of this study are to
evaluate sampling and analytical methods and to
develop background data on exposure levels. The
samples collected on this survey are being analyzed
under contract. Approximately 1,440 samples are
being obtained through the joint survey of five cok-
ing operations. These samples are being analyzed
by the following analytical methods: (1) determi-
nation of benzene soluble fraction ; (2) the gas
chromatographic separation of 14 polynuclear
aromatic hydrocarbons ; (3) thin-layer chromatog-
raphy for benzo (a) pyrene ; (4) the liquid column
chromatographic separation of 10 polynuclear
aromatic hydrocarbons; (ti) fluorimetric index ;
(0) atomic absorption for trace metals; (7) gas
chromatographic procedures for samples of sol-
vent vapors on charcoal tubes,

Contractors were requested to perform a com-
plete literature search. To date, approximately
2,000 abstracts on the sampling, analytical, med-
ical and production aspects of this substance have
been deceived and reviewed. An emission spectral
index of some 30 polynuclear aromatic and hetero-
cyclic compounds found in coal tar pitch is being
compiled. It is hoped that a photodyntunic assay
technique can be developed for those, compounds
exhibiting careinogenesis.

The increased industrial use of t!astic materials
of all types makes it imperative that as much as
possible be known about the pyrolysis products of
tine in-process and finished materials. The investi-
gation of various types of commercial plastics such
as reinforced plastics, polycarbonates, urethane
backed plastics and filler plastics will be conducted
utilizing the mass spectrometer in conjunction with
the thermal gravimetric analyzer, microcombus-
tion furnace and the gas ehromatograph in order
to determine the pyrolysis profile, the pyrolysis
products of each type of plastic and to assist. in the
evaluation of the toxicity of these pyrolysis
products.

PHYSIOLOGY AND ERGONOMICS

The NIOSH physiology and ergonomics re-
search program is directed at developing criteria
for recommendation of standards for certain
physical stresses and/or combinations of physical
and chemical agents detrimental to the health and
safety of the worker. Within this general program
objective, specific projects have been initiated.

During 1970, NIOSH developed a simplified
method for setting, interpreting, and monitoring
permissible exposure limits to heat stress which
was adopted by the American Conference, of Gov-
ernmental Industrial Hygienists in 1971.

In 1971 a primary research effort was directed
toward further simplification of the required heat
stress techniques for monitoring climatic condi-
tions at work places and for assessing the meta-
bolically generated heat caused by physical work.

One important project involved collecting data
to strengthen the background upon which permis-
sible exposure limits can be based. In laboratory
studies, measurements were made of the contribu-
tion of metabolically generated heat and of en-
vironmental heat to the total cardiovascular load
in men working in a hot environment. Metabolic
heat produced a greater cardiovascular stress than
did equal increments of environmental heat. In
field studies, researchers measured the heat expo-
sure and physiological responses of workers in
three different industries. The methodology ap-
plied in these studies was coordinated and stand-
ardized with several acmlemie and industrial
research teams who also conducted such studies in
di fferent factories. The standardization of the
teelinique will facilitate pooling of all data col-
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lected by the different teams, thus obtaining a
broader basis for heat stress standards.

Negative water balance has long been known to
reduce man's ability to deal with heat stress.
NIOSII has investigated the effect. of hypohydra-
tion on heat acclimatization itself. Subjects were
exposed to alternating 20-minnte periods of tread-
mill exercise and rest in a temperature controlled
environment. Exposures were scheduled for 4
hours on 5 consecutive days with two groups of
four healthy college-age males serving as volunteer
subjects. During the last 4 days, one group received
water equal to weight loss after each work/rest
cycle: the second group was denied water. Both
groups showed improvements in physiologic filne=
Lion associated with heat acclimatization, though
the hypohydration group suffered greater strain
(higher heart rate and higher deep body tempera-
ture). On the fifth day, however, when all eight
men received water, both groups evidenced similar
levels of acclimatization. These data indicate that
acclimatization may be achieved equally well in
the absence of water during heat exposure.

The interaction of carbon monoxide and heat
stress was studied under control conditions. It ap-
pears that 100 parts per million carbon monoxide
for 4 hours does not result in physiological strain
in healthy men or women, but that carbon mon-
oxide and heat together represent a minor strain
in men and a marked strain in women for this
length of exposure.

A research project. was began with the aim of
finding simple biochemical, physiological, and
psychological tests which can be used to establish
whether the sum of stresses imposed upon a
by his job is excessive and therefore potentially
harmful to his health. A test battery was developed
in 1971; tests will be conducted in 1972.

A study was initiated to determine the extent
to which the static. component. in physical work
is responsible for job fatigue. Static effort is an
inevitable component of any activity, if only to
maintain an upright posture or hold up the head
against gravity. Some activities such as carrying
or shovelling have a high static component. It is
known that recovery from rhythmic activity is
rapid while recovery from static effort is slow and
the effects are cumulative. Blood pressure and
heart rate response to static work are much more
dramatic than for rhythmic work. It would be ex-
pected that the physiological strain in rhythmic
work with a high static component would there-
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fore be greater that[ front a lin rhythmic work
at equal levels of energy expenditure. If this
proves to be the ease, the criteria now used for
permissible work levels in industry would require
reconsideration. Data collection of this controlled
laboratory study started during the last quarter of
197I,

Another study involved conducting static and
dynamic pulmonary function testing on 140 work-
ers at an asbestos plant, in New Hampshire. The
test battery included forced vital capacity, forced
expiratory volume at one second, residual volume,
total lung capacity, and carbon dioxide lung
diffusion capacity at rest and during work. With
this stand, the survey of pulmonary function in
asbestos workers was completed. The date. for each
of the 2,115 asbestos workers included in the total
pulmonary function survey have. been processed
and calculated and the information has been
punched on data summary cards in a form for use
in the many statistical analyses and comparisons
that will be. made. Each individual's pulmonary
function in the asbestos survey will be compared
with standard pulmonary function values and with
occupational, medical, and X-ray data to establish
deviations from normal and their relationships
to the work and work environment.

ENGINEERING

The NIOSH engineering research and develop-
merit. program has the objective, of developing
instrumentation, techniques, and criteria for the
determination of, and protection from contami-
nants present in an industrial environment.

Ti' development of particulate sampling in-
struments and techniques is an important NIOSH
engineering program. A monodisperse aerosol
facility was developed for testing size-selective
samplers, and a study has been made of the effects
of pulsating flow on the performance of the 10-mm
nylon cyclone. Some unusual problems encountered
in the sampling of cotton dust were solved by the
development of a vertical elutriator which is now
commercially available. Field sampling of dusts
and fumes was conducted at various industrial
plants for further development of sampling
methods and criteria.

Work on particulate sampling is also being per-
formed under five different contracts. These con-
tracts call for the development of standard test



dusts, dispersal methods and a (Lust chamber
design, the development of several new particulate
sampling instruments, and the critHtl evaluation
of presently available equipment.

The development of gas and vapor sampling in-
struments and techniques is also an important
NIOSH engineering program. Equipment for
setting up known concentrations of various gaseous
contaminants has been desi!-rned, and five, of the
systems have been constructed to serve the various
projects now underway. These projects include:

I. Development of sampling and analytical
methods for gaseous air contaminants.

2. Establishment of specific sampli ro-
cedures for each air contaminant.

3. Determination of sampling equipment shit
able for use in the geld as personal samplers.

4. Evaluation of the accuracy and practica-
bility of possible sampling and analytical methods
for various contaminants.

Testing and evaluation of gas detector
tubes.

G. Testing and certification of detector tubes
for use by Departmen:; of Labor inspectors.

7. Tests of charcoal tubes for sampling sal-
lid mercury vapors.

mp suitable for taking a continuou,, 8-hour
sample with a carbon tube is being developed under
contract.

Ventilation is widely used in the control of air
contaminants and heat in the industrial environ-
ment, NIOSH is therefore interested in the devel-
opment of new concept, design criteria such as
high velocity-low volume and push-pull systems
as they relate to function and make-up air sup-
plies. Various types of industrial ventilation sys-
tems and instrumentation for determining system
performances need to be reevaluated. Work has
been done on the development of instrumentation
for rapidly assessing the performance of existing
industrial ventilation systems.

Field studies were conducted at the Federal
Penitentiary in Atlanta on the control of cotton
dusts in a cotton processing plant and on the per-
formance of various filter media in the removal of
cotton dust,

Work is also being done under three separate
contracts on the development of criteria for the
design of open surface tank exhaust systems, the

determination of pressure losses at inlet fittings in
exhaust ventilation systems, and the development,
of an air purifying unit.

Studies of heat stress in hot industries require,
an accurate assessment of the environmental con-
ditions to which the workmen are exposed. NIOSH
is therefore interested in the development of in-
stri tmentat ion and techniques to be used in measur-
ing these conditions.

During the phRt year some work has been done
on the redesign of the Envirec, an instrument
development by NIOSH which provides a con-
tinuous recording of dry-bulb, wet bulb, and globe
temperatures. NIOSH engineers have also
patecl d in heat stress studies in industrial plants.
Development work is being done on environmental
instruments under two different contracts and a
critical evaluation of the globe thermometer is
being male under a third contract..

To assure that respiratory protective devices
meet Minimum standards to protect the health and
safety of the worker, NIOSH is engaged in a
search, program to develop criteria for the im-
provement of these devices.

Equipment for a comprehensive testing and
evaluation program on respirators is being assem-
bled. NIOSH engineers have also participated in
the preparation of a new respirator testing and
approval regulation, and in a new American Na-
tional Standard Institute standard covering pro-
cedures for respiratory protection against, coal
dust. Improved standard test aerosols and more
valid methods of testing respirators are being
developed through an interagency agreement with
the Atomic Energy Commission.

Development and evaluation studies rei ng to
specific respirator applications are in progress
under three separate contracts, including a con-
tract, for the development of anthropometric speci-
fications to be used in establishing respirator
sizing., requirements. in addition, contracts have
been awarded for the development and construc-
tion of a breathing simulator, and a study of the
chemical and physical stresses to which fire fight-
ers are exposed.

PSYCHOLOGY

Sections 20(a) (1) and (4) of the Act state the
need to include psychological, behavioral, and
motivational factors in researching problems of
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occupational safety and health and in considering
these factors in developing new techniques in han-
dling worker safety and health matters. Sections
20(a) (3) and (7) imply consideration of losses in
behavioral functions and undue stress in hazard
evaluations of the work environment and job con-
ditions. A research program to meet these pro-
visions was formulated by NIOSH.

One part of a project to explore psychological
and motivational strategies involves : (a) prepara-
tion of a Model accident control plan for industry
based on known psychological principles; and (b)
tailoring applications of the model plan, including
details of the actual implementation, to three high-
accident industries. Field evaluations of these
schemes is subsequently envisioned.

A second part of this overall project will be to
examine, via questionnaire surveys and in-depth
interviews, attitudinal and motivational factors in
miners which affect their acceptance of established
safety measures or preventive health practices.
Characterization of the safety consciousness of
miners in mines with high and low accident rates
will be a part of this effort. This work is to be
handled via contracts to be awarded in 1972.

Another project dealing with job demands and
worker health seeks to determine whether certain
job situations imposing extreme demands on work-
ers, apart from exposures to physical or chemical
hazards, can be associated with physical and men-
tal health problems. As a first investigation, entries
in medical, safety, attendance, and job proficiency
records, augmented by interview and psychological
test data, will be evaluated for persons engaged
in work demanding rapid intake and processing of
masses of information, complex and quick deci-
sion-making having consequences to personal or
group security, adherence to machine-paced sched-
ules, unnatural work-rest regimens, etc. Attempts
will be made to correlate perceived stress of such
jobs against evidence of stress-related physical or
mental disorders as found in the workers under
study. This study will be done by contract. In
addition, some in-house study of certain groups
s!-.hjected, to psychological stress on their jobs
(such as aircraft control operators and police) will
commence in 1972:

Assessment of behavioral disruptions and func-
tional losses cruised by acute and chronic exposures
to physical and chemical agents ;n industry is the
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subject of another project. On-going contracts in
this area include : (a) an evaluation of losses in
psycho-motor performance and neuromuscular
changes in workers having long -teen exposures to
methyl mercury, and (b) a comparison of medical;
accident., and absenteeism data on workers in noisy
versus quiet jobs. Other activities to be carried out
include laboratory or field tests involving expo-
sures to chemical agents on performance functions
and neurophysiologic measures. This work will be
handled in-house and by contract as will activity
on related projects aimed at developing a perform-
ance battery with key performance indicators for
early detection and monitoring of potential work-
place hazards involving physical or chemical
agents.

Additional contract work has been planned with
regard to assessing noise effects on nOnauditory
sensory functions and implications for worker
safety. Also, a critical literature review will be pre-
pared to clarify the significance of individual dif-
ference factors, both physical and psychological,
in influencing the capacity to perform safely and
to cope with adverse work conditions or otherwise
account for differential accident and health prob-
lems among those who hold hazardous or stressful
jobs.

Other contract and in-house activities directly
or indirectly related to the psychological program
area include an evaluation of the after-effects of
acute alcoholic intoxication on measures of per-
ceptual-motor performance, a study of subjective
and physiologic reaction to noise differing in per-
ceived quality and meaning, and an evaluation of
chlorpromazine effects on temporal discrimination.

PHYSICAL AGENTS

Physical agents research is both laboratory and
field oriented. Support of the NIOSH mission has
been directed toward three principle physical
agents; noise, vibration and electromagnetic
radiation.

During 1971, occupational noise and hearing sur-
veys were done in the printing industry (880 sub-
jects), tunnel policemen and related personnel (485
subjects), trucking industry (90 subjects), rock
and roll band members (40 subjects), and steel fab-
rication workers (200 subjects). Results indicate
significant hearing loss occurred in several, but not



all occupational settings studied. Resulting data
are included in several technical reports to be pub-
lished in 1972.

In a survey of hearing conservation programs in
manufacturing, transportation, mining, and con-
struction industries, 4,295 questionnaires were sent.
out and 2,324 were returned (54 percent). Results
will be published in 1972. Preliminary results in-
dicate that approximately 15 percent of companies
had hearing conversation programs which in-
chided audiometric testing while another 10 per-
cent were planning to begin a program.

Experimental laboratory and field studies were
conducted on the effects of intermittent noise on
resultant temporary threshold shift. Results
showed that published criteria on intermittent
noise were inadequate. Further studies will be
carried out within NIOSH and by contract to
study these effects in 1972.

A study was initiated to establish the effects of
whole body vibration on the health of heavy equip-
ment operators. The survey will comprise a 1-year
prospective study of morbidity experience in a
cohort of 30.000 heavy construction union health
plan members. Utilizing automated union mem-
bership data, the NIOSH team will divide the
workers into three or more groups according to
the vibration characteristics of their respective
jobs. During the survey period, the morbidity ex-
perience patterns of each of the groups will be
determined front health plan claims filed by the
members. Currently, some 1,000 claims a week are
received. Data analysis will include a comparison
of morbidity experience by job group and by age.
The relevant data from the claims records for the
first 3 months of the study have been selected and
transferred to a standard data format.

An annotated critical literature review of all
available references on the effects of vibration on
worker health was completed. The literature sug-
gests that serious health deterioration can be pro-
duced in workers who are subjected for years to
low frequency whole body vibration. A 5-year pro-
gram to determine the .kind and extent of the
health problems and to establish safe exposure
limits is being formulated and will include both
contract and in-house research.

In the field of electromagnetic radiation, studies
are planned in developing instrumentation for
detecting ultraviolet hazards to workers, and in
determining hazards from microwaves and lasers.

EPIDEMIOLOGY

Occupational health standards present problems
often different from those involved in occupa-
tional safety; therefore, the Act emphasizes the
need for exploring ways to discover latent diseases
and establishing causal connections between dis-
eases and work in environmental conditions. These
points were further emphasized in section 20(a)
(7) with the requirement that the Secretary of
HEW shall conduct and publish industrywide
studies of the effect of chronic or low-level expo-
sure to industrial materials, processes, and stresses
on the potential for illness, disease, or loss of func-
tional capacity in aging adtilts.

Consistent with this mandate, NIOSH has ini-
tiated a program of industrywide epidemiological
research. The essential elements of this research
program include the wide spectrum of medical,
biostatistical, and environmehtal-engineering dis-
ciplines. Depending on the specific occupational
health problem, investigations may be initiated
at any level of depth, and may bypass a series of
levels depending on the availability of data re-
sources or the magnitude of the potential hazard
or risk. Under the principles of inferential sta-
tistics, study is made of representative samples of
specific occupational groups known or suspected to
be experiencing unusual disease patterns.

Historically, the epidemiological approach to
occupational health research in the United States
has been largely limited to cross-sectional study of
acute toxic manifestations for which the etiology
could be readily deduced by the temporal prox-
imity, or to the routine compilation of industrial
injury statistics. Little effort has been expended
to identify and even less to elucidate the latent
biological effects following chronic low-level ex-
posures to chemical or physical agents in the work
environment. This paucity of research has per-
sisted in spite of the possibility that the major
health impact from occupational exposures may
well be insidious in nature. That such may be the
case is demonstrated by the relative contribution
(number and excess risk) of non-violent to violent
deaths in the mortality patterns observed during
the major portion of the working and subsequent
lifetime of several occupational groups investi-
gated by NIOSH personnel (Table 5-4).

Implementation of an innovative industrywide
epidemiological program should avert much suf-
fering among the employed population resulting
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Table 5-1 Number of deaths and risk of death mong selected occupational groups

Study group
x'iateat death;:

Observed Excess per 100,040
mea per year

Non-violent deaths

Observed Excess. per 100000
men per year

Underground metal rimiers 64 31.2 866 1, 243, 6
Smelter workers, 232 8 1,645 103. 4
Uranium miners 3 126 190. 7 311 231. S

Wagoner, J. K., Miller, It. W !Aladin, F. 'E., Fratimeni, J. F., and Hal), M. E.: Unusual cancer mortality among a group of underground metal miner5.England . fon rnal of Al ftlicine 2g4-289,1961.
Lee, A, M., anti Frannunii J. F.: Aiwnie and respiratory cancer in man: an occupational 5tud..Iournal of the National Cancer Institute. 42: 1045-105?. piao.

a Lurttlin. V. K., Wagoner, J. K., and Archer, V. F.: Radon +laughter exposure anti reapiratray cancerquantitative anti temporal aspects. is.:10811-
NlEILS Joint Alonograph No, I, National Technical information Service, Spiinglield, Va., 1971.

from needless hazards in the working environ-
ment. In addition, such research gill contribute

-ell-being of future generations through
identification of mutagenic, tern togenie, and on-
cogenic response in offspring of individuals ex-
posed to chemical, physical, and biological agents
in the ivorking environment. Furthermore. knol-
edge gained from the study of occupational dis-
eases will have broad application to the prevention
of disease in the general populace resulting from
exposure to similar agents.

Initial effort in the NIOSH program of indus-
trywide epidemiological research is directed
toward the early identification of unusual disease
and injury patterns among industrial groups. One
such investigation is the evaluation of several dis-
ability risk parameters according to industrial
group and job classification among workers
covered by the Rhode Island Disability Insurance
Plan during 1960. In addition, six studies have
been initiated or planned utilizing existing and
easily retrievable records from union death bene-
fit files and industry insurance. files (Table 5 -2,
groups 1 through 7), To elucidate the apparent. as-
sociations detected by this exploratory approach or
demonstrated under experimental conditions, 11
retrospective cohort studies have been undertaken
or planned of occupational groups employed over
a major portion of each individual's lifetime
(Table 5-2, groups 8 through 18). Records (in-
cluding detailed work histories and exposure data
where available) have been acquired from indus-
try. union, or license. registry sources, and vital
status ascertainment (site specific cancer incidence
and/or cause specific mortality) is underway or
completed through an intense follow-up scheme
utilizing records from the Social Security Admin-
istration, Internal Revenue Service, and U.S.
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Postal Service, as well as State Motor Vehicle, Vital
Statistics, and Tumor Registry records. This study
approach, employing life-table analysis, seeks to
quantitate the risk of disease and to demonstrate
exposure response relationships, thus permitting
definition of "safe" exposure levels.

Iii order to define the broad range of nonmalig-
nant responses in Nvorking populations, nine medi,
cal surveys have been planned or are ill progress
(Table 5-2, groups 14 through 22). Current medi,
cal studies are designed to : (1) determine the
health status of specific working populations; (2)
eelato the prevalence of abnormal findings to cu-
mulative exposure; and (3) relate the incidence of
abnormal findings to current. exposure levels, Cur-
rent exposure levels are determined by both rec-
egnized and innovative sampling methods and
strategies, and available .past exposure levels a.re
obtained from Federal, State, and company
records,

Epidemiological investigation of uranium
miners has been an important, area of NIOSH re-
search. A. product of this investigation was the
publication of the monograph entitled "Radon
Daughter Exposure and Respiratory Cancer
Quantitative and Temporal Aspects" which pro-
vided the criteria on which the occupational stand-
ard of radon daughter exposure for uranium
miners was based. As a follow-up to this guidance,
testimony 'concerning respiratory and medical con-
trols was given before the Bureau of Mines public
hearing on proposed variance procedures.

The Dope rtinent of Labor, in denying a, petition
by the American Iron and Steel Institute for a
variance from the occupational health standard
for coal tar pitch volatiles, kited research by
MOSEL epidemiologists showing an eAixemely
high rate of lung- cancer among coke oven workers.
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At the same time, the Department of Labor re-
quested additional research by NIOSH bearing on
this standard.

Additional coal tar pitch volatiles and other
ntaminant measurements were made in an alu-

minum reduction plant and have resulted in a
planning session for an industrywide study.

A cooperative study by NIOSH and the Ver-
mont State Health Department was conducted in
a granite shed being operated under the no-ventil-
ation conditions prevailing in the 1920's. This en-
vironmental study provides the first direct meas:
urements of respirable mass concentrations of
quartz under former 'conditionsdata which are
essential in the NIOSH review of health standards
for respirable quartz.

In recognition of its role in preventive medicine
and public health, NIOSTI has referred to the
worker and his private physician medical findings
among those 2,700 asbestos workers and 700 cot-
ton gin workers whose examinations indicated need
for further clinical evaluation. Abnormal X-ray
and pulmonary function findings have been note-
worthy among workers in asbestos textile and in-
sulation plants.

Following all surveys, both environmental and
medical, comprehensive industrial hygiene reports,

-ling data, and summaries of medical data are
forwarded to companies and appropriate State oc-
cupational health agencies. When warranted, re-
ports are also forwarded to the Department of
Labor.

GRANTS

NIOSH conduct. s a program of grants for sup-
port of research at universities, State and local
agencies, and other public and non-profit institu-
tions on problems related to its areas of responsi-
bility including programs aimed at maintaining
and improving the workers' health and safety
through control of disease and harmful conditions.

In awarding grants, NIOSH makes use of con-
sultative group§ of distinguished scientists. These
groups, organized as study sections, review pro-
posals submitted by eligible institutions on behalf
of named investigators and provide objective ap-
praisals of their scientific merit. These appraisals
are then reviewed by NIOSH fora final detenni-
nation of funding, within available budgets.

457-300 0 73 10

Problems in occupational health and safety have
become more diverse and difficult to manage be-
cause of increasingly rapid technological changes
and industrial expansion. These factors dictate the
need for continuing research to keep control meas-
ures in step with changing occupational haaltia
and safety problems. The extramural grant pro-
gram of NIOSH permits enlistment of research
capabilities at universities, State and local agen-
cies, and other public and non-profit institutions
in the definition, assessment, elucidation and con-
trol of these problems through funding of ap-
proved research in the following categories:

1. Laboratory, clinical, and epidemiologic
studies and development of diagnostic, preventive,
therapeutic, mechanistic and interpretive aspects
of diseases, pathologic changes, physiologic and
psychologie alterations presumed to arise out of
an occupational causation. Examples of areas of
interest include ; the pneumoconioses; the acute,
subacute, and chronic effects of toxic chemicals,
metals, dusts, fumes, gases, and mists, acting upon
any organ or system of the body ; the effects of

'physical agents, including heat, cold, noise, vibra-
tion, and changes of pressure; and the effects of
living agents of disease when the major emphasis
is upon occupation in transmission or in the modi-
fication of human physiological or behavioral re-
sponse.

2. Studies of psychological and motivational
factors and relationships in occupational situa-
tions and the impact on mental health and job
performance.

3. The development, evaluation, and applica-
tion of methods for the sampling, analysis, meas-
urement or other objective appraisal of chemical,
physical, biological, motivational, behavioral and
other components of the occupational environment
and of the extent of exposure to these components.

The development, evaluation, and applica-
t ian of methods for diagnosing and measuring the
effects of occupational or industrial hazards upon
the health of population groups through statisti-
cal studies of morbidity and mortality or other
means.

5. The development and application of
methods for evaluating the varying capacity of
workers to withstand stresses imposed on them in
their work environment.
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6. The development. and evaluation of
methods for protecting people at work from harm-
ful environmental factors arising out of their em-
ployment.

7. Studies on the effect of impaired physical
and mental states upon the ability of workers to
per their work safely and effectively, includ-
ing the proper placement and observation of
workers with physical or mental impairments.

S. Studies of the interrelationship between
conditions of employment and the development
and course of chronic diseases.

9. Studies of the cause and nature of fatigue
and its relation to the individual's increased sus-
Ceptibility to accidents and occupational disease.

10. Studies of the socioeconomic factors re-
lating to or arising out of disease associated with
occupation.

11. Studies on absenteeism and its causes.

12. Studies of the factors involved in the de-
velopment, function, and utilization of occupa-
tional health programs.

SPECIAL FOREIGN CURRENCY PROGRAM

The Special Foreign Currency Program (Pub-
lic Law 83-480) operates under authority from
the President. in section 10-4(b) (3) of the Agri-
cultural Trade Development and Assistance Act
as amended (Public Law 83-480). and other ap-
propriate authority in the Public Health Service
Act (Public Law 78-410). The program is sup-
ported by U.S. owned foreign currencies which
have been determined by the Department of the
Treasury to be. in excess of normal United States
needs in certain designated countries. These excess
currencies were obtained through the sale of agri-
cultural products and must he used in the foreign
countries involved. There is no appropriated
NIOSH dollar outflow from the United States in
connection with this program.

NIOSH utilizes these funds to support safety
and health research and research related activities
in foreign countries to implement and augment
the NIOSH domestic. programs designed to meet
the mission and responsibilities established by the
Act.
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These. foreign currencies enable NIOSH to
carry out productive and significant research proj-
ects taking advantage of unique. resources and con-
ditions within the host country. Primary emphasis
is placed on the development of projects addressed
to problems relating to occupational disease pre-
vention and control and basic biomedical research,
all of which are directly relevant to high priority
United States health needs.

As has been the policy in the past, NIOSH con-
tinues to direct its Public Law 480 activities so that
each project will augment the domestic program
and will relate to one or more of the high priority
toxic substance or physical agent hazards, of the
work environment which menace the health and
safety of the worker. The impact of the Public
Law 480 activities on the domestic research pro-
gram broadens the. base, of information used to
establish and support the criteria documents.

Through the Public Law 480 prop-ram, some
aspects of the problems and subject groups can
frequently be studied under conditions which
would be most difficult to do in the domestic pro-
gram This then enlarges the NIOSH domestic
program and provides the opportunity for in-
depth retrospective and prospective studies and ob-
servations on the health of the worker population
as related to time-dose exposures to hazardous sub-
stances in their v.orking environment.

In 1971 NIOSH had 23 continuing Public Law
480 research agreements. Also, 15 new Public Law
480 research agreements were developed and pre-
pared foe negotiation and funding in 1971. NIOSH
Public Law 480 agreements are with research in-
stitutes in five participating countries: Poland,
Yugoslavia, Egypt, Israel and India. Each agree-
ment. is directly concerned with one or more occu-
pational safety and health problems and the
related work environment combination which is
also included by NIOSH in its domestic priority
program.

The general areas of safety and health concern
toward which the NIOSH Public Law 480 pro
gram is directed include

1. Occupational chest diseases including
chronic nonspecific respiratory disorders, asbes-
tosis, byssinosis, mica and cement pneumoconiosis.

2. Toxic chemicals including carbon disulfide,
lead, mereuey, cadmium, zinc, and nickel.



3. 1 Tont and Ncrli- 'winding related
illnesses. NVIIter and iltctrolyte requirements, lwat
strolco, special heat protect ivy equipment.

4. Interactions between hazards inclndiwr dif-
ferences in tolerances in older workers, and in men

as compared to Amen, in ethnic.. p.roups, combina-
tion,' of toxio materials and physical Work, ditIrnal
V;Irinbility toleranco and performance capacity,
clninges in tolerances to toxio substances in indi-
vidals on various thereapentic drugs regimen,
noise, mid vihrat ion.
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Chapter 6

LABORATORY SERVICES

In support of the overall mission of NIOSH,
three service laboratories have been established.
The analytical, chemistry laboratory provides
support primarily in the analysis Of air samples
to determine the presence of toxic products which
may be generated in industrial atmospheres. The
engineering group at the maintenance and calibra-
tion, laboratory supports field teams by providing
air sampling and measurement, equipment. The
te,s.ting awl certification laboratory provides tst-
ing services for proposed safety and health equip-
ment and develops performance standards, for
certification,

The three service laboratories have the back-up
support of their respeetive research groups who
recommend standard methods of data collection
and analysis and assist in the development of new
or revised techniques in the sampling and analysis
of samples collected in support. of the overall men-
pational sa ray and health program.

Consultant. services aro also provided to indus-
try, State, and local governments, and other
branches of the Federal Government An inter-

ney agreement was instituted in September
ten to provide the Occupational Safety and
Health Administration of the Department, of
Labor with the use of N10911 laboratory facilities
and technical supervision by experienced N10911
industrial hygiene ehemists and engineers.

ANALYTICAL CHEMISTRY

'''lost routine- analytical chemistry services are
conducted at N rosi 1 laboratories in Salt Lake
City, iTtell, Additional personnel end equipment

were acquired to meet the increased workload
resulting from the passage of the Act.

Durng 1971, sampling data sheets were devel--
oped for use by Occupational Safety and Health
Administration field personnel. These sheets pro-
vide investigators with the necessary information
to collect samples in sufficient quantities for sub-
sequent. analysis and in such a manner that the
results will be legally meaningful.

Procedures were prelaired for collecting the fol-
lowing air contaminants: crystalline free silica,
asbestos, cotton dust, beryllium, carbon monoxide,
and inorganic lead. Sampling data sheets are in
preparation for the following: organic lead such
as tetraethyl and tetramethyl lead; mixed organic
vapors such as mineral spirits; mercury; and sev-
eral gases such as sulfur dioxide and nitrogen
dioxide. Also in preparation are instructions on
handling and shipment. of samples.

Development efforts in support of the service
function included inereased eapabilities to encom-
pass the analysis of pesticides and related com-
pounds. Automation of soleted analytical proce.
Mires and instillment methods was achieved in
order to identify toxic compounds in air samples
collected during the flazard Evaluations Con-
ducted by N10S1I personnel (see Chapter 7). In
addition, analytical techniques were developed for
approximately 60 comp_ounds identified as health
hazards in industry.

During the last I months of 1971, 1,282 samples
wore analyzed for various NIOSLI groups, and
671) samples (requiring 8..4ti analyses) were proc-
essed for Departit tont of Labor field personnel. Ap-
proximately 95 percent of the properly collected
samples were analyzed and the results returned
withM IS to 7 hours froth the time Of arrival in
the N1-0911 laborat eery.
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MAINTENANCE AND CALIBRATION

Maintenance and calibration services are pro-
vided to all divisions of NIOSH, the Department
of Labor and other governmental agencies on re-
quest. All calibration systems used in the labora-
tory meet the standards maintained by the
National Bureau of Standards. These systems in-
clude equipment to calibrate the following: visi-
ble light in the 50 to 500 foot-candle range, sound
level, air velocity, pressure and vacuum, combusti-
ble gases, personal sampling pumps, high volume
air sampling equipment, carbon monoxide, electri-
cal test equipment, and detector tubes. Reliability
and measurement specification standards have been
written for several of these items.
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TESTING AND CERTIFICATION

To ensure that devices used for evaluation and
control of occupational safety and health hazards
meet minimum standards required to protect the
health and safety of workers, a Testing and Certi-
fication Laboratory is being established in NIOSH
facilities in _Morgantown, West Virginia.. Respon-
sibilities will include: (1) the development of pe -
formance specifications for each device; (2) pub-
lication of these specifications and certification
procedures in the Federal RegiRter; (3) initial ap-
proval testing of such devices; (4) surveys of man-
u factarem' establishments to ensure continuous op-
eration of a satisfactory manufacturer's quality
control progTam; and (5) periodic testing of cer-
tified items procured on the open market.

The classes of devices now being considered for
testing and certification at the laboratory are res-
pirators, coal mine dust personal samplers, direct
reading gas and vapor detector tubes, and personal
protective equipment.



Chapter 7

HAZARD EVALUATION AND CONTROL PROGRAMS

NIOSH technical service activities include com-
prehensive technical assistance, consultation, and
demonstration services to public and private agen-
cies responsible for the control of occupational dis-
eases and accidental %vol.': injuries. Additional
technical service functions include.: (1) reviewing

t. ere plans and grants with the Occnontional
Safety and Health Administration ; (2) coordinnt-
ing NIOSH activities related to the determination
of potential toxicity of substances used or found
in the workplace; (3) stimulating, programminp.,
and monitoring activities- related to the develop.
meta, of new and innovative methods of recogniz-
ing, evaluating, and controlling occupational
hazards: (4) operating NlOSIT technical infor-
mation inquiry service; and (5) conducting a pro-
gram to improve the quality of occupational
medical care for American working men and
vomen. Specific program activities and accom-
plishments are detailed below.

HEALTH HAZARD EVALUATIONS

Section 20(a) (6) of the Ace directs the Secre-
tary of HEW to determine following a written
request by any employer or authorized representa-
tive of employees, specifying with reasonable par-
ticularity the grounds on which the request is
made, whether any substance normally found in
the place of employment. has potentially toxic ef-
fects in such concentrations as used or found ; and
shall submit such determination both to employ-

and affected employees as soon as possible. Un-
der general recommendations of a. NIOSH Task
Force, implementation of these provisions of the
Act has been assumed by a newly created Hazard
Evaluation Services Team which consists of a,

central office staff and industrial hygienists in each
of tlu It) HEW regions. This team, with support,
as required from other NIOSH program areas,
will respond to requests for toxicity determina-
tions,

The central staff receives all requests, collects
the nevessary additional information, and relays
the rewsts to the appropriate NIOSH Regional
Mice for initial investigation. The. central staff
is responsible for arranging and coordinating any
additional activities that, may be, indicated from
the results of the. plant evaluation and the recom-
mendations of the NIOSH Regional Industrial
Hygienist, Such activities might include the de-
velopment of field simpling or laboratory analyti-
cal methods, ;t hoa! toxicity studies, medical
studies, and/or long -term epidemiological studies.

Proposed regulations (l2 CFR part 85) pur-
suant to section 20(a) (6) of the Act have been
prepared and are seam to he published in the Fed-
eral Regi8ter. A request, form to assist employers
and employees in registering requests is now avail-
able (see Appendix K). Initial response has been
encouraging; some 25 requests have incorporated
approximately 75 substances for toxicity deter-
minations. These requests are in various stages of
completion and involve environmental, medical,
toxiffilogical, and analytical methodology studies.
The results of these surveys may serve as the
basis for criteria for new standards or may he
used to aid in validating. existing standards; in
addition, NIOSH notifies the Department of
Labor of any serious violation of a standard that
may be detected in the course of a survey. The em-
ployer is initially informed of this obligation even
though NTOSH has no enforcement, authority and
is principally interested in helping plant manage-
ment solve its problems.
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INDUSTRIAL HYGIENE SERVICES

NIOSH industrial hygienists provide consulta-
tion, technical assistance, and other services
related to the engineering and industrial hygiene
aspects of occupational safety and health to Fed-
eral, State and local agencies; labor; industry;
and other groups and individuals. These activities
are supported and supplemented by several proj-
cots underway :

Development and operation of a program
to assess precautionary labeling requirements
for potentially hazardous materials used in the
workplace and to make appropriate recom-
mendations for labeling and warning triter
Preparation. of manuals of good industrial
hygiene practices fora wide variety of in-
dustrial processes and operations to aid in the
recognition, evaluation, and control of haz-
ardous conditions in the workplace.
Development of an "Industrial Hygiene In-
spection Procedures Guide" to facilitate a
more, complete and accurate assessment of the
enormously wide variety of potentially toxic
substances found in the workplace.

Industrial hygiene consultation and service have
provided to various Federal agencies such

as the Internal %wenn° Service, the Food and
Drug Administration, the U.S. Mint, the Gov-
ernment Printing Office, Federal prisons, and
Veterans Administration hospitals. Services have
also been provided to several State government.
agencies.

Fifty technical service studies were performed
and included such problem areas as asbestos, mer-
cury, benzene, beryllium, carbon monoxide, prote-
olytic enzymes, lead, and noise. Approximately
3,000 workers were directly a (reefed by the several
hundred recommendations that were made to alle-
viate the existing conditions measured during
these studies.

Plans have been made, for two manuals of good
industrial hygiene practices to he. prepared. They
are "Metal Welding and Cutting" and "Degreas-
ing and Industrial Cleaning.'' Approximately 500
Material Safety Data Sheets. obtained by the U.S.
Department of Labor under the. Longshoremen's
and Harbor Vorkers' Act, have been reviewed and
indexed for possible . retrieval on the following
parameters: name, manufacturer, chemical con-
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position, and health or fire hazard rating.
Material Safety Data Sheets are provided by the
manufacturer and provide toxicity data and safe
handling procedures.

MEDICAL SERVICES

The NIOSH technical service program provides
medical and nursing technical assistance to indus-
try, State, and local governmental agencies, and
employee groups to prevent occupational disease
and injiy. The program also includes the con-
ducting of medical and nursing evaluations of
special problems relating to requests for hazard
evaluations. It provides the primary medical and
nursing assistance resource for NIOSH. In addi-
tion, it assesses occupational health needs and de-
velops mechanisms to meet these needs.

More than 80 occupational medical and nursing
technical assistance and consultation activities
were provided to a variety of official agencies.
industries, and individuals. A project has been
initiated to study the existing employee health
services in 7,000 general hospitals in the United
States. The information gained from this study
will hopefully he incorporated as a criteria to
be used by hospital accreditation groups.

A study is being developed to demonstrate new
and innovative methods of extending occupational
medical care. to agricultural populations in areas
where physicians' services are not available. This
will be accomplished via medical diagnostic care
extended to the areas by a two-way television
approach and utilizing trained nurses who assist
the physicians in central clinks. Cost comparisons,
effectiveness, and patient, acceptability will be
evaluated. Medical studies of the health problems
associated with plasma fractionation and with
genic llin manufacture are also presently
underway.

TECHNICAL INFORMATION SERVICES

NIOSH maintains a center of competence in the
acquisition and handling of technical information
in the field of occupational safety and health. The
program involves a survey of the sources of tech-
nical literature and insures that such literature is
acquired for the support. of NTOSH requirements.
Personal technical responses are made to inquiries



from the general public, official agencies, universi-
ties, and other sources. During 1971, about 1,400
requests for information were received and proc-
essed. About 50 percent of these required a litera-
ture search followed by the preparation of a
written evaluated response. NIOSH personnel also
develop and publish pamphlets and other informa-
tional materials in selected subject areas for distri-
bution to industrial workers and to the public to
aid the worker in control or prevention of job in-
juries and illnesses.

Sources of scientific and technical information
have been surveyed and acquisition of pertinent
information has been facilitated through the es-
tablishment of deposit accounts with the major
sources (e.g, Smithsonian Science Information

Exchange, the National Technical Service, and the
Chemical Abstracts Service). An agreement is
currently pending between NIOSH and the In-
ternational Occupational Safety and Health In-
formation Centre (CIS) of the International
Labour Office in Geneva. This agreement will es-
tablish NIOSH as the U.S. National Center of
CIS and will provide NIOSH with approximately
11,000 microform documents abstracted on CIS
cards. Currently, NIOSH has available 6,500 doc-
uments in microform. Additionally, subscriptions
to selected journals in the occupational safety and
health fields have been increased from 198 to 312
during 1971. This provides NIOSH with the core
of current journal literature in occupational safety
and health.
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Chapter 8

DEVELOPMENT OF PREVENTIVE PROGRAMS

The relationship of the employee's health to the.
Nation health is so-integrated that. the problems
of the worksite must be considered an extension of
the National health problem, with all its implica
tions for preventive, as well as health care delivery.
services. With this impetus. NIOSH is planning
the initiation Of developmental programs in the
following areas:

1. Development. of model occupational health
programs for use or implementation by industry,
Federal, State, and local governments.

2. The stimulation of the development, of, and
initial support for, clinics to provide occupational
health services to clusters of small industries in a
geographically compact. area.

3. Through a series of such demonstration clin-
ics, to demonstrate the profitability of occupational
health programs to industry and other potential
providers of health mid safety services.

4. To document, via "break-even analysis" the
threshold number of employees required for favor-
able cost benefit. ratio for a given level of occupa-
tional health service.

American business has not been oblivious to the
benefits of such programs as approximately 28
percent of the workforce is now covered at, the
worksite by employee health services of varying
degrees of sophistication. It is true that these op-
erations have generally been efficient only in work-
forces which are above 300-500 employees. For
this reason, the coverage cited is achieved by only
0.3 percent. of the worksites in existence in the
IT,S. It is for this reason that NIOSH will encour-
age the expansion of such services through the
grouping of smaller industries in a concentrated

geographical area to extend the service to a larger
percentage of the working population.

Employees in small industrial operations inn the
United States are rarely provided with the same
range and quality of occupational health services
that are frequently available in larger industries.
In spite of repeated attention being called to this
problem in the past, no program has been devel-
oped to offer promise of a wide scale solution.
Within NIOSII, however, a. program is underway
to provide an answer to the. problem. This is being
achieved through a long-term occupational health
grant involving Brookdale Hospital Center and
Columbia University.

This grant's method of solving the problem is
based on the simple premise that, if I. single small
plant cannot, afford its own occupational health
services, it must. join With OHM'S to create a unit
of sufficient size to be economically feasible, A
logical base for such a cooperative facility is a
general hospital where most of the needed re-
sources can be found : an emergency room, labora-
tories, X-ra equipment, and examining rooms as
well as trained personnel.

The following services are offered by the Brook-
dale Occupational Health Program

1. Diagnosis, treatment, and followup of in-
dustrial injuries or diseases.

2. Preemployment examinations.

3. Periodic health examinations.

4. Plant visits by industrial hygienist, s
engineer, and physician.

5. Immunization.

0, Professional advice and diagnostic. services
for employees exposed to communicable disease.
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7. The setting up and operation of part-time
plant dispensaries in industries where this service
is needed.

8. First-aid training fo

K Treatment rf minor illnesses during em-
ployees' working hours.

10. Consultation with managemen
teeism problems.

146

11. Consultation with management and insur-
ance carriers on IA Torkmen's Compensation Board
cases.

1'2. Rehabilitation SOrViCeS for employees who
are recovering from serious illness.

13. Special examinations for employees ex-
posed to toxic and environmental hazards, for
food handlers, for the physically impaired, and
for employees who have hazardous jobs.



Chapter 9

MANPOWER DEVELOPMENT

Section 21(a) of the Act states that the Secre-
tary of HEW, after consultation with the Secre-
tary of Labor and with other appropriate Federal
departments and agencies, .shall conduct, directly
or by grants or contracts, education programs to
provide an adequate supply of qualified personnel
to carry out the purposes of the Act.

NATIONAL OCCUPATIONAL SAFETY AND
HEALTH NEEDS

Tentative estimates have been made of tha nutri
ber of occupational safety and health professionals
needed in the overall manpower pool. These ten-
tative estimates were based on NIOSH studies, on
i n form a t i provided by lit ofemionall societies, and
on analysis of needed work. The number of pro=
lessionals presently needed to till the estimated de-
mands are as follows: 1,000 industrial hygienists,
8,000 occupational health nurses, 3,000 industrial
physicians, 8,000 occupational health scientists,
and 10,000 safety/health professionals.

A NIOSH task force with representation from
the Department of Labor has provided a logical
framework within which short- and long-term
training and educational goals of NIOSH can be
established. The implementation plans included
participation and support of all appropriate inech-
anisms and educational systems, comprising aca-
demic programs ranging in level from junior
colleges through post-graduate, specialty programs
and the continuing education systems.

Through a contract, a selected panel of occupa-
tional safety and health practitioners determined
those levels of knowledge A nd skills to be expected
from graduates of open-ended associate and bac-
calaureate degree programs. A second and of edu-

cators, working with the input from potential
consumers (employers) and their educational sys-
tem constraints, made recommendations on such
open-ended curricula.. Results of this study are be-
ing used to guide the development of educational
training materials for such programs and, as ap-
propriate, general guidance to NIOSH and edu-
cational institutions.

The recently published monograph, Occupa-
tional Health Content in Baccalaureate Nursing
Education," resulted from work done under con-
tract. Numerous seminars have been held with
Musing educators to help them apply the frame-
work and material of the monograph within their
own

An assistance program lies been established
within NIOSH to provide help to continuing edu-
cation groups, universities, agencies, industry, and
employee groups in conducting occupational safety
and health educational programs.

PROFESSIONAL DEVELOPMENT

NIOSH conducts short courses of 1 to 2 weeks
duration in various aspects of occupational safety
and health primarily for employees of State and
local occupational safety and health agencies. The
health maintenance program at NIOSH has pro-
vided training in occupational health nursing prac-
tices with relation to the following specific areas:
occupational disease, mental health, administra-
tion and supervision, and chronic diseases. Ap-
proximately 300 trainee weeks of instruction were
provided.

Training has also been d by Nrosir in
the field of environmental management. This pro-
gram has centered on the recognition, evaluation,
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and control of occupational hazards. Trainees in-
volved were from HEW, the Department of Labor,
other Federal agencies, State and local agencies,
universities, and industry. Sonic 830 trainee weeks
of instruction were provided in 20 course presenta-
tions, In addition four course presentations for a
total of 170 Occupational Safety and Health Ad-
ministration compliance officers were held on re-
quest of the Department of Labor.

An extern training program for NIOSH and
other governmental agency employees has been de-
veloped by contract. The pilot course was pre-
sented in September through December 1971, The
full course consists of 12 weeks of didactic instruc-
tion, laboratory and field trips, followed by 8 weeks
of experience working in an occupational safety
and health unit, of a cooperating industry or
agency. This is the training program which the
NIOSH Hazard Surveillance Engineers attended
and which was mentioned in Chapter 3,

TRAINING GRANTS

Section d1(a) (1) of the Act authorizes grants
to colleges and universities and other nonprofit pri-
vate institutions providing graduate or special-
ized training in oecnptaional safety and health.
These grants are for the purpose of initiating,
strengthening, and expanding graduate, under-
graduate, and special training programs to enable
them to assist in the provisionof an adequate sup-
ply of qualified personnel to carry out the purposes
of the Act, Appendix IT contains a list of all 1971
active MOSH training grants.

Recognizing that a multidisciplinary approach
is required to mount an effective attack on occu-
pational safety and health problems, the policy
made necessary by the Public Health Service Act
(Public Law 78-410, section 301) of providing
support to institutions engaged solely in the train-
ing of individuals interested in careers in research
and teaching has been broadened, under authori-
ties of Public Law 91-596, to include assistance
to programs geared to the training of individuals
in the practical aspects of safety and occupational
health. Foremost among these are occupational
medicine, occupational health nursing, industrial
hygiene, and occupational safety engineering.

Within this framework, all levels of training are
possible. There is *a need for the highly trained
professional to practice preventive medicine, teach,
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conduct research, administer programs, and direct
the efforts of those engaged in activities requiring
lesser degrees of skill. A requirement also exists
for substantial numbers of personnel at the tech-
nician or para-professional level to carry out the
day-to-day monitoring and surveillance programs
and to assist in the development and management
of occupational safety and health programs con-
ducted by industry and health agenCies.

Of equal importance to the task of providing a
sufficient number of trained personnel to satisfy
manpower requirements under the Act, is the ne-
cessity of upgrading the competency of safety and
health professionals in current employment. For
example, according to one estimate, the half-life
of medical knowledge is about. 10 years. Therefore
if the purposes envisioned by the Act are to be
fulfilled, consideration must be given to the need
for constant updating of knowledge among prac-
titioners at all levels, Pursuant to this, NIOSH
has adopted the policy of making funds available
for the support of intensive training programs of
less than 1 year for :

Providing specialized instruction for oc-
cupational safety and health personnel Which
will increase their capability in an area within
their respective fields.

Preparing or expandinp., the abilities of oc-
cupational safety and health professionals for
leadership roles such as administrators or
supervisors.

Preparing or expanding the teaching capa-
bilities of occupational safety and health
professionals.

In 1971, one such grant was funded. It provided
for specialized training in industrial hearing con-
servatinn to professionals in the field of hearing
conservation. This training was designed to ex-
amine and define the peculiar needs of industry
in terms of hearing conservation and to provide
the nucleus of a standardized network of profes-
sional service agencies for delivering a variety of
needed hearing conservation services to the labor
force.

Because of the broad spectrum of need, NIOSH
has conducted a program of diversified training
support. Occupational safety and health projects
in the following areas received assistance during
1971 : industrial safety engineering, systems safety
engineering, industrial hygiene, occupational



bioirechanics, occupational medicine, industrial
biostatisties, occupational psychiatry, acoustic en-
vironmental control, bioenvironmenta.l engineer-
ing, and industrial hearing conservation. A. total
of 20 projects grants (7 occupational safety
and 13 occupational health) with 17 universities
involving approximately 734 students (152 with

stipend; 582 without stipend) received support.
Of the students matriculating with stipend, 100
were doctoral degree candidates, 48 were master

candidates, and four attended without &-
objective. Students with no stipend received

training in one or more courses within a grant,
assisted project.
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APPENDIX A

WEDNESDAY, JUNE 301 1971
WASHINGTON, D.C.

Volume 35 Number 126

Office of the Secretory
PUBLIC HEALTH SERVICE

Statement of Organization, Functions
and Delegations of Authority

As of May 17, 1971, the organizational
elements of the Environmental Health
Service that remained within HEW after
the creation of the Independent Environ-
mental Protection Agency on December
2, 1970. were transferred

To the Food and Drug Administration:
The Bureau of Radiological Health.
To the Health Services and Mental

Health Administration:
The National Institute for Occupa-

tional Safety and Health.
The Bureau of Community Environ-

mental Management.
The changes in organization that are

indicated below show how the latter two
units are being incorporated into
HSMHA.

Part 3 (Health Services and Mental
Health Administration) of the State-
ment of Organization, Functions, and
Delegations of Authority for the Depart-
ment of Health, Education, and Welfare
(33 P.R. 15953, October 30, 1968), as
amended, and former Part 3 (33 P.R.
19050, December 20, 1968) are further
amended as follows;

Under former Part 3, which was en-
titled Consumer Protection and Environ-
mental Health Service, delete paragraph
(g) Bureau of Community Environmen-
tal Management and succeeding para-
graphs (g -1) through (g-3), and delete
paragraph (h) Bureau of Occupational
Safety and Health and succeeding para-
graphs (h-1) through (h-3).

Part 3, which now Is the part assigned
to the Health Services and Mental Health
Administration, is hereby amended with
regard to section 3-B, Organization, as
follows:

Following the paragraph entitled "St.
Elizabeths HospitalDivision of clinical
and Community Services (3J71)" under
the center head National Institute of
Mental Health (3J00), insert a new cen-
ter head and succeeding paragraphs
reading:
NATIONAL INSTITUTE FOR OCCUPATIONAL

SAFETY AND HEALTH (3100)

Plans, directs, and coordinates the na-
tional program effort to develop and es-

tablish recommended occupational safety
and health standards and to conduct re-
search, training, and related activities to
assure safe and healthful working condi-
tions for every working man and woman:

(1) Administers research in the field
of occupational safety and health, in-
cluding the psychological factors in-
volved; (2) develops innovative methods
and approaches for dealing with occu-
pational safety and health problems; (3)
provides medical criteria which will en-
sure, insofar as practicable, that no em-
ployee will suffer diminished health,
functional capacity, or life expectancy
as a result of his work experience, with
emphasis on ways to discover latent dis-
ease. establishing casual relationship be-
tween diseases and work conditions; (41
serves as a principal focus for training
programs to increase the number and
competence of personnel engaged in the
-practice of occupational safety and
health; (5) develops and coordinates the
appropriate reporting procedures which
assist in accurately describing the nature
of the national occupational safety and
health problems; and (6) consults with
the U.S. Department of Labor, other Fed-
eral agencies. State and local government
agencies, industry and employee organi-
zations, and other appropriate individ-
uals, institutes, and organizations with
regard to promotion of occupational
safety and health.

Office of the Director 01(01). (1)
Plans, directs, coordinates, and evaluates
the operations of the institute; (2)
maintains liaison with and provides
advice and assistance to the U.S. Depart-
ment of Labor, the U.S, Department of
the Interior, other Federal agencies,
State and local government agencies, in-
ternational health organizations, and
outside groups; (3) provides coordina-
tion with the Federal Health Programs
Service's occupational health activities
for Federal employees; and (4) Provides
policy giliclance and coordination to oc-
cupational safety and health activities
in the Regional 0Mces.

Office of Public Information (31117).
Assists and advises the Institute Di-

rector and the Divisions on public in-
formation policies and activities; (2)
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provides information materials for re-
sponse to public inquirlee; (3) coordi-
nates printing, publication, and clear-
ance procedures for the Institute; and
(4) assists in developing displays, ex-
hibits, and illustrations.

Office of Extramural Activities (3K18).
(1) Advises the Institute Director on
matters relating to the development and
progress of Institute-supported external
research; (2) in cooperation with the
offices and operating divisions of the In-
stitute. stimulates research, training, and
demonstration grants in relevant prior-
ity areas; and (3) administers the man-
agement aspects of the Institute's grants
programs by receiving, reviewing, analyz-
ing, and evaluating all grant
applications.

Office of Administrative Management
(3109) . (1) Provides management in-
formation, advice, and guidance to the
Institute Director; (2) coordinates all
management activities in the conduct of
finance, personnel, and procurement
functions; (31 relates administrative
management activities to programs; and
(4) develops necessary policies, proce-
dures, and operations, and provides such
special reports and studies as may be
required in the management area

Office of Planning and Resource Man-
agement (3K21). (1) Plans and coordi-
nates the strategy and philosophy of
operation of the Institute regarding raiz-
sion and objectives; (2) conducts or par-
ticipates in special studies for program
planning and evaluation; (3) conducts
the necessary control functions to assure
operational compliance toward program
objectives within the Institute; and (4)
provides management systems consuita-
tion and analyses.

Office of Research and Standards De-
velopment (3K23). (1) Reviews existing
scientific criteria for health and safety
standards and assesses through priority
systems the needs for additional research
program areas for criteria development;
and (2) coordinates and maintains an
overview of research activities in the
operating divisions of the Institute with
the ultimate aim toward finalization of
criteria and standards.

Office of Manpower 'Development
(31(25) . (1) Provides policy guidance and
evaluates the Institute's manpower de-
velopment and training activities; (2)
advises the Institute Director on na-
tional health manpower needs related to
occupational safety and health, and
relates to other Federal agencies regard-
ing occupational safety and health man-
power needs; and (3) conducts equal em-
pioyment opportunity activities of the
Institute as part of the total HSMILA
EEO program.

Office of Health Surveillance and
Biometrics (3K27). (1) Operates as the
principal statistical and data research
unit in the Institute; (2) monitors new
as well as existing occupational hazards,
and maintains surveillance on the in-
cidence of occupational illness and dis-
ease; (3) in coordination with the MS.
Department of Labor, establishes a prior-
ity list for the conduct of research and
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the development of standards; (4) de-
velops and conducts record studies of
work population groups to determine the
national trends and problem areas
related to job health and safety, and pro-
vides health policy guidance in epidemi-
ology; and (5) coordinates the Institute's
eiectronle data processing requirements,
to ensure that adequate computer facili-
ties and services are available.

Division of Laboratories and Criteria
Development (3K43). (1) Develops cri7
feria for standards for the control of
chemical, biological, and physical haz-
ards to the health and safety of the
working population, and initiates stand-
ard methodology and instrumentation
for the detection, evaluation, and control
of such hazards; (2) evaluates the tox-
icity, health, and safety hazards of in-
dustrial substances, processes, and seller
agents, as well as current research re-
quirements and regulations; (3) con-
ducts methodology studies for evaluating
the varying capacity of workers to with-
stand physical and psychological re-
sponses; (4) provides for equipment
development, analytical service, and cali-
bration needs of other operating divisions
within the Institute, and maintains an
analytical and calibrations service for
the U.S. Department of Labor; and (5)
evaluates and certifies the performance
of safety and health equipment.

Division of Field Studies and Clinical
Investigators (3K47). (1) Conducts na-
tionwide studies, surveys, and compre-
hensive analyses to determine the health
status of the working population, includ-
ing the incidence and prevalence of dis-
ease and injury; and (2) initiates Studies
to determine chronic and long-term ef-
fects of work-related exposures to toxic
and hazardous suhstances.

Division of Technical Services (3K53).
(1) Provides demonstrations; technical
assistance, and consultation to public
and private agencies responsible for the
control of occupational diseases and ac-
cidental work injuries; (2) through the
Regional Offices and its central staff
serves as the focal point for the review
of State plans and grants with the U.S.
Department of Labor and makes the ini-
tial responses to requests for hazards
evaluations; (3) in cooperation with the
Office of Extramural Activities, sUmu-
lake, programs, and monitors demon-
stration grants for new and innovative
methods of recognizing, evaluating, and
controlling occupational hazards; (4)
prepares ITIP.I'Vlals of good practice for
safe work proe edures; and (5) operates
the technical inIormation inquiry service
of the institute.

Division of Occupational Health Pro-
grams (3K57). (1) Promotes occupa-
tional health programs at the State and
local governmental levels as well as in
industry and sericulture; (2) provides
technical guidance in the development of
occupational health programs; and (3)
correlates the practice of occupational
medicine In industry with the total deliv-
ery of health serviees.

Division of Training (3K63). (1) De-
velops and plans short -term training ac-

tivities for Federal, State, and local
governments, industry, and other appro.
prlate organizations in the field of oc-
cupational safety and health; s.nd (2)
conduces such short-term training.

Appalachian Laboratory for Occupa-
tional Respiratory Diseases (3K67). (1)
Conducts studies of the incidences and
Prevalence of occupational respiratory
diseases in specific work groups with par-
ticular emphasis on coal workers' pneu-
m000niosis; and (2) provides medical
and engineering research and service to
fulfill the Institute's responsibilities
under the Federal Coal Mine Health and
Safety Act of 1969.



APPENDIX B

CHRONOLOGY OF ORGANIZATIONAL IDENTIFICATION
OCCUPATIONAL SAFETY AND HEALTH PROGRAM OF THE

UNITED STATES PUBLIC HEALTH SERVICE 0914-1971)

1914 Office of Industrial Hygiene and Sanita-
tion was organized in the Division of Scientific
Research, Public Health Service, U.S. Treas-
ury Department. The Office was transferred
in 1918 from the U.S. Marine Hospital, Pitts-
burgh, Pennsylvania to Washington, D.C.
Other changes in name and organization took
place in the intervening years.

February 1937Division of Scientific Research
was consolidated with National Institutes of
Health. Office of Industrial Hygiene and San-
itation together with the. Office of Dermatoses
Investigations became the Division of Indus-
trial Hygiene.

1939Reorganization Act of 1939 placed Public
Health Service in the Federal Security
Agency. Staff of the Division of Industrial
Hygiene moved to National Institutes of
Health at Bethesda, Maryland in December
1939,

July 1944Division of Industrial Hygiene vas
transferred from National Institutes of
Health to Bureau of State Services, Public
Health Service, Federal Security Agency.

1947Division of Industrial Hygiene moved its
offices from Bethesda, to Washington, D.C.

1949Division of Industrial Hygiene established
its Salt Lake City Field Station,

1950Division of Industrial Hy_ giene established
Field Headquarters at Cincinnati.

April 1953Department of Health. Education,
and Welfare was created by Reoroniza don
Plan 1 of 1953. Federal Security Agency wa's
abolished.

195 Division of Industrial Hygiene became the
Occupational Health Program, Division of
Special Health Services, Bureau of State
Services.

1960The Occupational Health Program was re-
organized as the Division of Occupational
Health, Bureau of State Services.

January 1966Appalachian Laboratory for Oc-
cupational Respiratory Diseases established at
Morgantown, West Virginia.

1906Public Health Service reorganization in ac-
cordance with Presidential Reorganization
Plan 3, 1966. Division of Occupational
Health was designated the Occupational
Health Program, National Center for Urban
and Industrial Health, Bureau of Disease
Prevention and Environmental Control.

Summer 1907Washington, D.C. headquarter's
staff was transferred to the Cincinnati facility.

July 1968Further reorganization of Public
Health Service. Bureau of Disease Preven-
tion and Envi ronnanital Control was abolished
and the Environmental Control Administra-
tion, Consumer Protection and Environmental
Health Service was established. Occupational
Health Program became part, of Environ-
mental Control Administration.

1968Beginning in September, the Office of the
Chief. Occupational Health Program was re-
established in the Washington, D.C. area at
Rockville, Maryland. Salt Lake City Field
Station moved to new quarters iu October.

(December 1068The Occupational Health Pro.
gram was designated the Bureau of Occupa,
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tional Safety and Health, Environmental
Control Administration, Consumer Protection
and Environmental Health Service.

December 1969Consumer Protection and En-
vironmental Health Service was abolished and
the Environmental Health Service created
and the Bureau of Occupational Safety and
Health placed within it.

December 1970Most of the programs within h
Environmental Health Service transferred t-)
the Environmental Protection Agency but

134

Bureau of Occupational Safety and Health
reported directly to the DePartment of
Health, Education, and Welfare Office of the
Assistant Secretary for Health and Scientific
Affairs.

April 1971Bureau of Occupational Safety and
Health placed within the Health Services and
Mental Health Administration.

May 1971Bureau of Occupational Safety and
Health reorganized into the National Insti-
tute for Occupational Safety and Health.



APPENDIX C

SECRETARY RICHARDSON'S DEDICATION MESSAGE FOR

APPALACHIAN CENTER FOR OCCUPATIONAL SAFETY

AND HEALTH, NOVEMBER 27, 1971

I deeply regret not being able to participate in
today's dedication of the beautiful new Appa-
lachian Center for Occupational Safety and
Health. My absence today does not, however, lessen
my appreciation for the significance of this
occasion.

The new Center represents a common response
V the City of Morgantown, West Virginia t Uni-
versity, and the Department of Health, Educa-
tion, and Welfare, to a serious national problem
the health and safety of America's workforce.

The research conducted here will he the basis for
new mandatory national standards which will help
to assure all of us a safe and healthful working
environment. For that reason, an enormous amount

of attention will be focused on the work that is
clone here. In addition to responsibilities for occu-
pational respiratory disease research, the new Cen-
ter will also have responsibility for operating a
testing and certification program for occupational
safety and health equipment.

There is no doubt in my mind that the new Cen-
ter, with its extremely talented and dedicated staff,
will succeed in its objectives. Let me assure you
of my personal interest and the interest of the
Department of Health, Education, and Welfare.
Congratulations and very best wishes to all of you.

&moll' L. RICHARDSON,
Secretor? of Health, E,dttcat;on, and Welfare
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APPENDIX D

NATIONAL OCCUPATIONAL HAZARD SURVEY FORM

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
HEALTH SERVICES AND MENTAL HEALTH ADMINISTRATION

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH

NATIONAL SURVEILLANCE NETWORK

NATIONAL OCCUPATIONAL HAZARD SURVEY FORM

1, Facility Name
2. Address
3. City
4. Legal Owner(s)
5. Person(s) Interviewed

PREFACE-

Name

Sty Zip Code

Title Part

6. Area Code Telephone
7. Date Survey Started or Visit Made_
8, Facility Identifier
If mailing address or person to contact concerning information about the

survey is different from that indicated above, list the correct mailing address
and contact below.

9. Facility Name
10. Address
11. City
12. Attention_
13. Area Code
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a Zip Code-
Title

Telephone

Form Approved 0



NATIONAL SURVEILLANCE NETWORK

NATIONAL OCCUPATIONAL HAZARD SURVEY

PART I

Facility Health and Safety Services
L Revision code
2. Date survey started (month /day /year)
3. State code
4; Facility identifier code
5. a. What is your major activity ?

b. What are your chief products, services, lines of trade, etc. ?
SIC code if known.

6. Approximately how many years has this facility been involved in this
activity ?

How many people are on your facility payroll for all shifts at the present
time ?

Of this number, how many are normally in the work areas as opposed to
the administrative or other areas?

9. How many shifts do you have?
10. Has this facility received industrial hygiene services during the past

year?
Yes, from an industrial hygienist (1)
Yes, from a safety engineer (Skip to Question 13) (2)
Yes, from other. Specify : (3)
No (Skip to Question 13) (4)

11. Is the industrial hygienist based in this facility?
Yes (1)
No, based elsewhere (2)
No, consulting basis (3)
No, other. Specify : (4)
Not applicable (5)

12. Estimate the average number of industrial hygienist hours that are de-
voted to your facility per month.

13. Has your facility received safety engineer services during the past year?
Yes, from a safety engineer based in this facility (1)
Yes, from a safety engineer based elsewhere (2)
Yes, on a consulting basis (3)
Yes, other. Specify : (4)
No (5)

14. Estimate the average number of safety engineer hours that devoted to
your facility per month.

15. Is there a formally established health unit at this facility ?
Yes, physician in charge (1)
Yes, Registered Nurse in charge (2)
Yes, Licensed Practical Nurse in charge (3)
Yes, other in charge. Specify : (4)
No (5)
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16, Do you employ or have rrangemen with a physician or clinic to give
your employees medical care?

Yes, employed full time (1)
Yes, employed part time (2)
Yes, on call (Skip to Question 18) (3)
Yes, at clinic (Skip to Question 18) (4)
Other. Specify : (5)
No arrangements made (Skip to Question 18) (6)

17. Estimate the average number of physician hours that are devoted to your
facility per week?

Do you have one or more nurses at this facility to provide care for
employees?

Yes (1)
No (Question 19 Not plicable) (2)

19. How many Registered Nurses and Licensed Practical Nurses are em-
ployed at this facility?

2O. Estimate the average number of nnrsin g hours that are devoted to your
facility per week.

21. Do you have an employee at this facility with formal first-aid training,
other than doctors or nurses, who has been designated to provide emer-
gency treatment?

Yes (1)
No (2)

Do you record health information about a new employee on ome regular
form ?

Yes, all employees (1)
Yes, executive and/or managerial only (2)
Yes, other employees (3)
No (4)

Before new employees are hired or placed, are they required to take
medical examination?

Yes, all employees (1)
Yes, executive and/or managerial only (2)
Yes, other employees (3)
No (4)

24. Do you require medical examinations of your employees who return to
work after a sickness, or whose employment is terminated?

Return to work only (1)
Exit examination at time of termination only (2)
Both (3)
Neither (4)

25. Do you provide periodic medical examinations or _s of any type for
employees?

Yes, all employees (1)
Yes, executive and /omanagerial only (2)
Yes, other employees (3)
No (4)

26. Do you provide periodic ophthalmologic examinations for employees?
Yes, all employees (1)
Yes, executive and/or managerial only (2)
Yes, other employees (3)
No (4)
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Do you provide periodic audiometric examinations for employees?
Yes, all employees
Yes, executive and o managerial only
Yes, other employees
No

28. Do you provide periodic blood tests for employees?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No

Do you provide periodic urine ests for employees?
Yes, all employees
Yes, executive and/or mat only
Yes, other employees
No

30. Igo you provide periodic pulmonary function tests for em loes?
Yes, all employees
Yes, executive and/or managerial only
Yes, other employees
No

you provide periodic chest X-rays for employees?
Yes, all employees (1)
Yes, executive and/or managerial only (2)

Yes, other employees (3)
No (4)

Do you have a regularly sclheduled program to give employees fin or
other immunizations?

Yes (1)
No (2)

33. Do you keep employee absenteeism records?
Yes, showing specific nature of sickness wwhen absent (1)
Yes, showing only the type of absence (2)
Yes, without showing type of absence (3)
No (4)

34. What is your rate of unscheduled absenteeism (days per year per
employee) ?

35. Is there a formally established safety committee at your facility
Yes, investigative (1)
Yes, policy setting (2)

Both (3)
Yes, other. Specify : (e.g. dvisory only) (4)
No (5)

3G. Do you have areas where personal protective devices arr. required or
recommended ?

Yes, required (1)

Yes, recommended (2)

Yes, both (3)
No (4)

(1)
(2)
(3)
(4)
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37. o provides personal protective devices?
Employee (1)
Employer (2)
Both (3).
Other. Specify: (4)
Not applicable (5)

38. Who has been designated to see to it that personal protective devices are
serviced and maintained?

Individual employees
Employer representative
Both
Other. Specify
No one
Not applicable :

39. How do you carry your workmen's compensation insurance?
Private insurance company
Self-insured
State insurance fund
Other. Specify :
None

40. Are any unions operating in this facility?
Yes
No

41. Is this facility a member of a national association or institute representing
industry or trade?

Yes (1)
No (2)

42. Do you have a program under which you regularly monitor the presence
of fumes, gases, mists, vapors, dusts, noise, vibration, radiation or other
similar conditions?

Yes (1)
No (2)

43. Do you use a private sewage treatment plant or a septic tank to dispose
of this facility's nonprocess sewage?

Yes, private sewage treatment plant (1)
Yes, septic tank (2)
Yes, both (3).
No (4)

44, Do you have any drinking water other than that provided through a
public water supply?

Yes. Specify : (1)
No (2)

45. Is the private water supply routinely tested for bacteriological quality ?
Yes (1)
No (2)
Not applicable (3)

46. Do you have any piped liquids other than drinking water?
Yes. Specify :
No

(1)
(2)
(3)
(4)
(5)
(6)

(1)
(2)
(3)
(4)
(5)

(2)

(1)
(2)

47. Is there a separate, identified eating area for your work area employees?
Yes (1)
No (2)
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48.

49.

Are hand washing fa l _ e provided hi 200 feet o 1

Yes
No
Not applicable

May I see the Summary of Occupational Injuries and Illnesses
Form 102) ?

Occupational injuries

0

(1)
(2)
(3)

HA

Occupational, Iltnesses

Occupational skin diseases or disorders
Dust diseases of the lungs (pnemnoconioses)
Respiratory conditions due to toxic materials
Poisoning (systemic effects of toxic materials)
Disorder due to physical agents (other than toxic materials)
Disorders clue to repeated trauma
All her occupational illnesses. Specify

50. How many months are covered by the preceding figures
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NATIONAL SURVEILLANCE NETWORK

NATIONAL OCCUPATIONAL HAZARD SURVEY FORM

PART III

SURVEYOR CONFIDENTIAL

Revision code
Date survey started nthiday
State code

4. Facility identifier code
5. Disposition of survey :

Completed
Partially completed
Refused to be interviewed
Could not be located
Out of business
Temporarily closed
Other

(Specify)

(4)
(6)
(6)
(7)

Number of Part II forms completed as a result of this survey.
How much time, in Hours and minutes, t-is spent on each of the following

activities ?
Travel to and from facility
Conduct of survey
Sample and measurement
Waiting and discussions
Completion of survey forms

8. Surveyor identifier
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APPENDIX E

NIOSH PRIORITY LIST FOR TOXIC SUBSTANCES AND

PHYSICAL AGENTS

Criteria Developed
Asbestos
Coal Dust

In Progress
Benzene
Beryllium
Cadmium and Compounds
Carbon Monoxide
Chromic Acid Mist
Cotton Dust
Fibrous Glass
Heat Stress
Lead
Mercury
Noise
Parathion

Trichloroethylene
Ultraviolet

Priorities
1. Bis (Chloromethyl) Ether

Coal Tar Pitch Volatiles
2-Naphthylamine
Toluene Diisocyanate
Radioactive Products of Uranium Mining

(Gaseous and Particulate)
2. Benzidine and Its Salts

Carbon Tetrachloride
Ozone
Sulfur Dioxide
Tin and Compounds
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3. Chromium Compounds
Dichlorobenzidine
Oxides of Nitrogen
Sodium Hydroxide
Sulfuric Acid

4. Carbaryl
Chloroform
4- Dimethylaminoazobenzene
Nitric Acid
Toluene

5. Ammonia
beta-Propiolactone
Epoxy Resins
Methylene Chloride
4-Nitrodiphenyl

6. Asphalt Fumes
Ethylene Dichloride
Fluoride and HF
Polychlorinated Biplienyls
Tetrachloroethylene

7. 2-Acetylaminotluorene
Chlorobenzene

Methylene Bisplienyl Isocyanate (MI3I)
Phosgene
Trichloroethane

8. Acetone
4-Aminodiphenyl
Dieldrin
Malathion
N-Nitrosoclimethylamine

D. Aniline
Copper and Compounds
Cyanides
Styrene
Zinc and Compounds



10. Chlorine
Formaldehyde
Manganese and Compounds
Phenol
Platinum and Compounds

11. Acrolein
Aluminum and Compounds
Carbon Disulfide
Methyl Ethyl Ketone
Vinyl Chloride

12. Creosote
Methyl Chloride
Nickel and Compounds
Phosphorus and Compounds
Tetrachloroethane

13. Acrylonitri le
2,4-Dinitrophenol
Magnesium and Compounds
Methyl Alcohol
Paraffin

14. Ammonium Nitrate
Cold Stress
Dioxane
Fluorine
Microwaves

15. Hydrogen Chloride
Ethyl Benzene
Nitroglycerin
Vibration
Xylene

16. Methyl Butyl Ketone
Mineral Spirits

Mists
Selenium and Compounds
Turpentine

17. Arsine
Gasoline
Kerosene
Iron and Compounds
Petroleum Naphtha

18. Barotrauma
Cresol
Paraquat
Portland Cement
Talc

19. Carbon Black
Coherent Energy (Baser I
Ethylene Oxide
Impact Noise
Proteolytic Enzymes

-Ld at
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APPENDIX F

FORMAT FOR CRITERIA
DOCUMENT

PREFACE
CONTRIBUTORS AND REVIEWERS
DEFINITIONSto include abbreviations if

required
I. INTRODUCTIONbrief description of

pertinent information to introduce the
problem.

I. REVIEW OF PROBLEMadapt outline
to applicability of agent but retain recom-
mended format.
(Example)
A. Recognition of Hazard

I. Historical
2. Presence in industrial environment

industrial use or incidental occurence.
III. PHYSICAL-CHEMICAL PROPERTIES

summary of the properties of the agent and
related agents under study which are perti-
nent to the, problem.

IV. CRITICAL EVALUATION OF DATA
A. Biological Effectsinclude respiratory,

dermal, gastrointestinal, etc., as well as
carcinogenic, mutagenic, teratogenic, and
behavioral effects where applicable.
1. Effects on humans

a. Acute effects
b. Chronic effects

2. Effects on animals
a. Acute effects
b. Chronic effects

3. Conclusioninclude areas for future
investigation

B. Methodologyinformation pertinent to
the problem. Utilize reference sources for
extensive discussions or procedures.
1. Environmental sampling methods
2. Analytical or measurement ofexposure

ualitative
b. Quantitative
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V.
VI.

3. Biological analytical methods
a. Qualitative
b. Quantitative

4. Conclusion
C. Medicalinclude epidemiologic evidence,
diagnostic methods, examination schedules,
and clinical tests as applicable.

Conclusion
D. Safety Hazards and Precautionsinclude

fire, explosive, corrosive, radiation, etc.,
as applicable
Conclusion

E. Protective Equipment
1. Respiratory devices
2. Protective clothing
Conclusion

F. Control Proceduresinformation leading
to current recommendations and spe-
cific values for standards where applica-
ble for:
I. Labeling and warning devices
2. Housekeeping, maintenance, and

cleanup operations
Ventilationdue to established engi-
neering methods, references only are
generally needed

3. Enclosure and isolation methods
brief comments with references gen-
erally suffice

5. Waste handling and discard
6. Conclusion

SUMMARY
REFERENCESreferences to literature

ed should be numbered in parentheses
in text and listed in alphabetic order at the
end of the document. Journal citations in the
reference list should contain the following:
a) names and initials of all authors; b) title
of article; c) journal title as listed in the



current edition of "Chemical Abstracts List
of Periodicals"; d) volume, inclusive pages,
and year.
Book references should be in the following
order: author, title, city of publication, pub-
lisher; year, and page.
Citations such as "Personal communication",
should not be entered in the list of References,
but may be noted in the document without
serial numbers, in parentheses.

VII. APPENDIXTHE RECOMMENDED
STANDARDS AND PROCEDURES
A. Recommended Standards

I. Environmental standardspecific val-
ues which refer to a 7 or 8 hour work-
day and 40 hour workweek. Special
recommendations are to be given for
carcinogenicity, unusual thermal de-
composition problems, mixtures and
similar areas of special concern. Ex-
cursion and recommended ceiling val-
ues will be listed if applicable.

2. Biological Standard specific values
for blood, urine, or breath if applicable.

B. Recommended Field Sampling, Analyti-
cal or Measurement Methodseach rec-
ommended method is to be presented in
detail, step by step.
I. Environmental exposure methods

a. Sampling
b. Analytical and/or measurement

477.200 0 72 = 12

2. Biological methods
a. Sampling
b. Analytical and/or measurement

C. Medical Procedures
I. Criteria for diagnosis of disease
2. Examinations

a. Type
b. Specific intervals

3. Clinical test methods
a. Type
b. Specific intervals

D. Recommended Safety Proceduresfire,
explosive, corrosive, radiation, etc., as
applicable.
NOTEIf any factor for the agent under
study presents an immediate potential
health hazard considered greater than
inhalation or direct surface exposure, i.e.,
explosion or fire, precedence should be
given to this factor in listed order of The
Recommended Standards and Proce-
dures.

E. Protective Equipment
I. Respiratory devices
2. Protective clothing

F. Control Procedures
I. Labeling and warning devices
2. Housekeeping, maintenance, and clean-

up operations
3. Ventilation
4. Enclosure and isolation methods
5. Waste handling and discard

167



A
PP

E
N

D
IX

 G

N
IO

SH
 C

O
N

T
R

A
C

T
S

N
um

be
ri

 ti
tle

, a
nd

 p
ro

je
e 

ol
iic

er
C

o 
tr

ac
to

r 
an

d 
pr

oj
ec

t d
ir

ec
to

r
Fu

nd
s 

to
 d

at
e

C
on

tr
ac

t p
er

io
d

A
N

A
L

Y
T

IC
A

L
 S

E
R

V
IC

E
S

H
SM

-9
9-

71
-0

33
E

va
lu

at
io

n
of

Sp
ar

k 
A

cc
u-

L
ab

s 
R

es
ea

rc
h,

 I
nc

., 
A

rv
ad

a,
 C

ol
o.

So
ur

ce
 3

.1
as

s.
 S

pe
ct

ro
m

et
ry

 (
SS

 I
S)

 in
 th

e
.A

na
l3

rs
is

 o
f 

B
io

lo
gi

ca
l S

am
pl

es
, J

oh
n

C
ar

L
-

be
rg

.

81
0,

 0
00

. 0
0 

Ju
ne

 3
0,

 1
97

1 
to

Fe
b.

 2
8,

 1
97

2.

D
et

er
m

in
e 

th
e 

fe
as

ib
ili

ty
 o

f 
sp

ar
k

so
ur

ce
 m

as
s 

sp
ec

tr
om

et
ry

 a
s

an
 in

-h
ou

se
 a

na
ly

tic
al

 to
ol

 f
or

 th
e 

de
te

rm
in

at
io

n 
of

tr
ac

e 
el

em
en

ts
in

 b
io

lo
gi

ca
l a

nd
 e

nv
ir

on
m

en
ta

l s
am

pl
es

 o
f

oc
cu

pa
tio

na
l '

he
al

th
in

te
re

st
.

H
SM

-9
9-

1-
05

4E
va

lu
at

io
n

of
E

le
ct

ro
n 

D
ow

 C
he

m
ic

al
 M

id
la

nd
, M

ic
h.

,,
G

eo
rg

e 
C

ar
ab

le
.

.S
pe

ct
ro

sc
op

y 
fo

r 
C

he
m

ic
al

 A
na

ly
si

s,
 D

on
al

d
J.

 L
ar

se
n.

15
, 1

85
. 0

0
Ju

ne
 3

0,
19

71
 to

Ja
n.

 2
9,

 1
97

2.

E
va

lu
at

e
th

e
ap

pl
ic

ab
ili

ty
of

el
ec

tr
oi

.
sp

ec
tr

os
co

py
fo

r
ch

em
ic

al
 a

na
ly

si
s 

(E
SC

A
) 

te
ch

ni
qu

e
to

 o
cc

up
at

io
na

l h
ea

lth
 p

ro
b-

s 
su

ch
 a

s 
ho

m
og

en
iz

ed
 lu

ng
 ti

ss
ue

, t
ow

-t
em

pe
ra

tu
re

 r
ad

io
 f

re
-

qu
en

cy
 a

sh
ed

 lu
ng

 ti
ss

ue
, b

ul
k 

du
st

, c
oa

l d
us

t, 
an

d 
pa

rt
ic

ul
at

e
m

at
te

r 
de

po
si

te
d 

on
 m

ei
itb

ra
ne

 f
ilt

er
s.



A
SB

E
ST

O
S.

C
P.

E
-7

0-
10

7
C

on
tin

ua
tio

n 
of

 R
es

ea
rc

h 
on

In
du

st
ri

al
 H

ea
lth

 F
ou

nd
at

io
n 

of
 A

m
er

ic
a,

 I
nc

.,
58

, 6
92

. 0
0

M
ar

. 9
1 

19
70

 to

E

Fi
br

ou
s 

D
us

t .
St

ud
ie

s,
 L

. J
. C

ra
lle

y.
Pi

tts
bu

rg
h,

 P
a.

, P
au

l G
ro

ss
.

Ju
ne

 2
9,

 1
97

3.

St
ud

y 
th

e 
lu

ng
s 

of
 a

du
lts

 f
ro

m
 u

rb
an

 a
nd

 r
ur

al
 a

re
as

 c
om

in
g 

to
au

to
ps

y.
 T

he
 s

tu
dy

 s
ha

ll 
de

te
rm

in
e 

th
e 

na
tu

re
 a

nd
 q

ua
nt

ity
 o

f
fi

be
rs

 a
nd

 f
er

ru
gi

no
us

 b
od

ie
s 

pr
es

en
t. 

T
he

se
 d

at
a 

w
ill

 b
e 

co
rr

el
at

ed
W

ith
 p

re
se

nc
e 

or
 a

bs
en

ce
 o

f 
pu

lm
on

ar
y 

di
se

as
e 

as
 w

el
l

as
 w

or
k 

an
d

re
si

de
nc

e 
hi

st
or

ie
s 

an
d 

ot
he

r 
da

ta
 c

ha
ra

ct
er

iz
in

g 
ea

ch
pe

rs
on

.
st

ud
ie

d.

S 
0-

11
-1

09
-E

le
ct

ro
m

ot
iv

e 
In

te
ra

ct
io

ns
U

ni
ve

rs
ity

 o
f 

C
or

ua
ec

tic
ut

, S
ch

oo
l o

f 
M

ed
ic

in
e.

83
, 8

34
. 0

0
O

ct
. 1

, 1
97

0 
to

of
 M

et
al

s 
in

A
sb

es
to

s
C

ar
ci

no
ge

ni
ci

ty
,

Se
pt

. 3
0,

 1
97

2.
L

ew
is

 J
. C

ra
lle

y.
Pr

ov
id

e 
in

fo
rm

at
io

n 
on

 th
e 

ef
fe

ct
 o

f 
m

et
al

s 
hi

gh
er

 in
 th

e 
el

ec
tr

o-
m

ot
iv

e 
se

ri
es

 th
an

 n
ic

ke
l t

o 
go

ve
rn

 th
e 

so
lu

bi
lit

y 
an

d 
C

he
m

ic
al

.

re
ac

tiv
en

es
s 

an
d 

to
te

r 
th

e 
ca

pa
bi

lit
y 

of
 n

ic
ke

l, 
an

d 
its

 c
ou

po
un

ds
,

w
he

n 
in

tr
od

uc
ed

 in
tr

am
us

cu
la

xl
y 

in
to

 r
at

s,
 to

 p
ro

du
ce

 c
an

ce
r.

.H
SM

-4
9-

71
-0

24
A

sb
es

to
s 

L
un

g 
Sa

m
pl

es
 T

ab
er

sh
aw

-C
oo

pe
r 

A
ss

oc
ia

te
s

er
ke

le
y 

C
ai

if
.,

37
, 0

50
. 0

0
Ju

ne
 3

0,
 1

97
1 

to
Ph

ys
ic

al
 a

nd
 C

he
m

ic
al

 A
n 

ys
is

, P
. M

.
W

. C
la

rk
 C

oo
pe

r.
Se

pt
. 2

9,
 1

97
2.

O
bt

ai
n 

hu
m

an
 ti

ss
ue

s 
in

 o
rd

er
 to

 in
ve

st
ig

at
e 

th
e 

et
io

lo
gy

 o
f

as
be

st
os

is
 th

ro
ug

h 
a 

ch
em

ic
al

 c
om

pa
ri

so
l

of
 a

sb
es

to
s-

re
la

te
d

di
se

as
ed

 lu
ng

s 
an

d 
no

nd
is

ea
se

d 
lu

ng
s.

E
R

Y
L

L
IU

M

H
SM

-9
9-

71
-0

17
Sa

m
pl

e 
Fr

eq
ue

nc
y 

A
na

ly
si

s
Pe

nn
sy

lv
an

ia
 D

ep
ar

tm
en

t o
f 

E
nv

ir
on

m
en

ta
l R

e-
an

d 
E

va
lu

at
io

n 
of

 E
nv

ir
on

m
en

ta
l S

ur
ve

ys
,

so
ur

ce
s,

 H
ar

ri
sb

ur
g,

 P
a.

 E
. J

. B
al

er
.

R
ob

er
t W

ei
dn

er
.,

73
,, 

81
3.

 6
0

Ju
ne

 3
0,

 1
97

1 
to

Ju
ly

 2
9,

 1
97

2.

Pr
ov

id
e 

a 
m

or
e 

co
m

pr
eh

en
si

ve
 e

va
lu

at
io

n 
of

 th
e 

ex
po

su
re

 o
f

as
be

st
os

 a
nd

 b
er

yl
liu

m
 w

or
ke

rs
 to

 th
es

e 
du

st
s.

 T
he

 a
de

qu
ac

y 
of

th
es

e 
ex

is
tin

g 
du

st
 s

ta
nd

ar
ds

 w
ill

 a
ls

o 
be

 d
et

er
m

in
ed

.



N
IO

SH
 C

O
N

T
R

A
C

T
SC

on
tin

ue
d

N
um

be
r,

 ti
tle

 a
nd

 p
ro

je
ct

C
on

tr
ac

to
r 

an
d 

pr
oj

ec
t d

ir
ec

to
r

Fu
nd

s 
to

 d
at

e.
C

on
tr

ac
t p

er
io

d.

B
Y

SS
IN

O
SI

S

SM
-9

9-
71

-0
09

M
or

ta
lit

y 
St

ud
y 

of
 C

ot
to

n
M

t. 
Si

na
i S

ch
oo

l o
f 

M
ed

ic
in

e,
, E

rv
in

g
J.

.
T

ex
til

e 
W

or
ke

rs
, H

ow
ar

d 
A

ye
r.

.
Se

lik
.o

ff
, N

ew
 Y

or
k.

 N
.Y

.
64

, 5
00

. 0
0

Ju
ne

 2
1 

19
71

 to
Ju

ne
 2

0,
 1

97
2.

.

et
er

m
in

e 
w

he
th

er
 th

e 
m

or
ta

lit
y 

ex
pe

ri
en

ce
s

of
 s

pe
ci

fi
 c

. g
ro

up
s

of
 c

ot
to

n 
te

xt
ile

 w
or

ke
rs

ov
er

 p
er

io
ds

 o
f 

tim
e,

 d
if

fe
r 

fr
om

 o
th

er
in

di
vi

du
al

s 
liv

in
g 

in
 th

e 
sa

m
e

ar
ea

s,
 ta

ki
ng

 a
ge

, s
ex

, a
nd

 y
ea

rs
 o

f
ob

se
rv

at
io

n 
in

to
 a

cc
ou

nt
.

H
SM

-9
9-

-'7
1-

05
3D

at
a 

Pr
oc

es
si

ng
 f

or
 M

A
SS

,
U

ni
ve

rs
ity

 o
f 

W
as

hi
ng

to
n,

 S
ea

ttl
e,

 W
aS

h.
..,

D
av

id
.

2,
 3

97
. 0

0 
Ju

ne
 3

0,
 1

97
1 

to
A

la
n 

Pa
lm

er
.

D
is

eh
er

.

Pr
ov

id
e 

cl
er

ic
al

 h
el

p 
to

 h
an

d
m

ea
su

re
 3

,4
00

 F
or

ce
d 

E
xp

ir
at

or
y

Sp
ir

og
ra

m
 r

ec
or

di
ng

s 
to

 p
ro

vi
de

 in
pu

t f
or

 th
e 

M
A

SS
 I

V
 S

ys
te

m
.

68
-0

3-
00

67
D

at
a.

 R
ed

uc
tio

n 
an

d 
A

n 
ys

is
 f

or
U

ni
ve

rs
ity

 o
f 

W
as

hi
ng

to
n,

 S
ea

ttl
e,

 W
as

h.
,

D
av

id
Fi

el
d 

T
es

t o
f 

M
A

SS
 S

ys
te

m
, k

la
n.

 P
al

m
er

.
D

is
ch

er
.

C
O

A
L

-T
A

R
 P

IT
C

H
 V

O
L

A
T

IL
E

S

O
ct

ob
er

 2
9,

 1
97

1.

6,
 8

92
.0

0 
Ju

ne
 1

5,
 1

97
1 

to
N

ov
em

be
r 

15
, 1

97
1.

T
ra

ns
fe

r 
al

l r
ec

or
de

d 
sp

ir
om

et
ry

 d
at

a 
fr

om
th

e 
pr

im
ar

y 
di

gi
ta

l
ta

pe
 to

 a
 c

om
pu

te
r 

ba
se

d 
da

ta
lil

e 
sy

st
em

 in
pr

ep
ar

at
io

n 
fo

r 
an

al
y-

si
s.

 S
ev

er
al

 o
th

er
 p

ie
ce

s 
of

 w
or

k 
w

ill
 a

ls
o

be
 c

ar
ri

ed
 o

ut
.

E
H

S 
C

-7
1-

10
4L

ite
ra

tu
re

 S
ea

rc
h 

an
d

B
ib

lio
-

Fr
an

kl
in

 I
ns

tit
ut

e 
Ph

ila
de

lp
hi

a,
 P

a
gr

ap
St

ud
y 

on
 C

oa
l-

ta
r 

Pi
tc

h 
V

ol
at

ile
s,

JO
V

. C
r 

ah
le

.

29
, 6

66
. 0

0
N

ov
. 2

, 1
97

0 
to

Ja
n.

 3
, 1

97
2.

,

Pr
ov

id
e 

a 
co

m
pl

et
e 

an
no

ta
te

d 
bi

bl
io

gr
ap

hy
of

 e
xi

st
in

g 
an

d 
fu

tu
re

.
pu

bl
ic

at
io

ns
 p

er
tin

en
t t

o 
th

e 
de

ve
lo

pm
en

t o
f c

ri
te

ri
a 

fo
r 

as
ta

nd
ar

d
fo

r 
sa

fe
 o

cc
up

at
io

na
l

ex
po

su
re

 to
 c

oa
t-

ta
r 

pi
tc

h 
vo

la
til

es
,.



B
O

SH
-0

99
-7

1-
1D

ev
el

op
m

en
t o

f 
an

 I
nd

ex
 f

or
U

ni
ve

rs
ity

 o
f 

C
in

ci
nn

at
i, 

C
in

ci
nn

at
i

25
, 0

00
. 0

0
Ju

ne
 1

, 1
97

1 
to

C
ar

ci
no

ge
ni

c 
1:

 a
za

rd
 to

 M
an

 o
f 

C
oa

l-
T

ar
-

Pi
tc

h 
V

ol
at

ile
s,

 J
oh

n 
V

. C
ra

b 
le

.
D

es
ig

n 
an

d 
ac

qu
ir

e 
de

ta
ile

d 
in

fo
rm

at
io

n 
on

 th
e 

ph
ot

op
hy

si
ca

l
pr

op
er

tie
s 

of
 c

ar
ci

no
ge

ni
c 

po
ly

n:
uc

le
ar

 h
yd

ro
ca

rb
on

s 
an

d 
th

ei
r

he
te

ro
cy

cl
ic

 a
na

lo
gu

es
. W

ill
 p

ro
vi

de
 f

or
 th

e 
de

ve
lo

pm
en

t a
nd

.
ev

al
ua

tio
n 

of
 a

n 
el

ec
tr

on
ic

 e
m

is
si

on
 s

pe
ct

ra
l i

nd
ex

 w
hi

C
h

ca
n 

be
re

la
te

d 
to

 th
e 

ca
rc

in
og

en
ic

 h
az

ar
d 

of
 th

e 
re

sp
ir

ab
le

 p
or

tio
n 

of
 c

oa
l-

ta
r-

pi
tc

h 
vo

la
til

es
.

M
-9

9-
71

-0
07

E
va

lu
at

io
n

of
Sa

m
pl

in
g

U
ni

on
 C

ar
bi

de
 C

or
p.

 C
le

ve
la

nd
, O

hi
o,

 P
. D

.
Pr

oc
ed

ur
es

 a
nd

 A
na

ly
tic

al
 M

et
ho

ds
 f

cr
C

ou
lte

r.
C

oa
l-

T
ar

 P
itc

h,
 J

oh
n 

V
. C

ra
b 

le
.

C
R

IT
E

R
IA

 P
A

C
K

A
G

E
 D

E
V

E
L

O
PM

E
N

T

M
ay

 3
1,

 1
97

2.

".
4.

19
0,

 0
00

 J
un

e 
30

, 1
97

1 
to

Ju
ne

 2
9,

 1
97

2.

Pr
ov

id
e 

a 
m

ea
ns

 f
or

 e
va

lu
at

in
g,

 a
bi

lit
ie

s 
an

d
e

en
ci

es
 o

f 
sa

m
-

pl
in

g 
pr

oc
ed

ur
es

 a
nd

 a
na

ly
tic

al
 m

et
ho

ds
 in

 d
et

er
m

in
in

g 
th

e 
po

te
n-

tia
l h

az
ar

ds
 a

ss
oc

ia
te

d 
w

ith
 c

o
ng

 a
nd

 r
oo

fi
ng

 o
pe

ra
tio

ns
.

H
SM

-9
9-

71
-0

36
D

ev
el

op
m

en
t o

f 
Pe

rt
in

en
t

Fr
an

kl
in

 I
ns

tit
ut

e 
R

es
ea

rc
h,

 P
hi

la
de

lp
hi

a,
 P

a.
,

16
, 1

10
. 0

0
Ju

ne
 3

0,
 1

97
1 

to
In

fo
rm

at
io

n,
 D

at
a,

 C
ri

te
ri

a,
 a

nd
 D

oc
um

en
-

A
le

c 
Pe

te
rs

.
ta

tio
n 

on
 U

ltr
av

io
le

t
L

. :
ht

, C
ha

rl
es

 H
.

Pr
ep

ar
e 

a 
do

cu
m

en
t c

on
ta

in
in

.g
 p

er
tin

en
t i

nf
or

m
at

io
n,

 d
at

a"
cr

ite
ri

a,
 a

nd
 d

oc
um

en
ta

tio
n 

on
 u

ltr
a-

vi
ol

et
 li

gh
t.

M
ar

. 2
9,

 1
97

2.
,

SM
-9

9-
71

-0
46

D
ev

el
op

m
en

t o
f

C
ri

te
ri

a
'T

ab
er

sh
aw

-C
oo

pe
r 

A
s,

so
ci

at
es

, B
er

ke
le

y,
 C

al
if

.,
46

, 6
34

. 0
0 

Ju
 e

, 1
97

1 
to

a 
d 

R
ec

om
m

en
de

d 
St

an
da

rd
.

fe
rc

ur
y

3.
 L

. B
al

ze
r.

11
 a

r.
 2

9,
 1

97
2.

.
C

ha
rl

es
 P

ow
el

l.
Pr

ep
ar

e 
a 

do
cu

m
en

t c
on

ta
in

in
g 

pe
rt

in
en

t i
nf

or
m

at
io

n,
 d

at
a,

cr
ite

ri
a,

d 
do

cu
ta

tio
n 

on
 m

er
cu

ry
.



N
iO

SH
 C

O
N

T
R

A
C

T
SC

on
tin

ue
d

N
um

be
r,

 ti
tle

 a
nd

 p
ro

je
ct

 o
ff

ic
er

C
on

tr
ac

to
r 

an
d 

pr
oj

ec
t. 

di
re

ct
or

F7
tin

dm
 to

 d
at

e
C

on
tr

ac
t p

er
io

d

C
R

IT
E

R
IA

 P
A

C
K

A
G

E
 D

E
V

E
L

O
PM

E
N

T
C

on
tin

ue
d.

H
SN

I-
99

-7
1-

05
9.

D
ev

el
op

m
en

t o
f

C
ri

te
ri

a 
H

T
 R

es
ea

rc
h 

In
st

itu
te

, C
hi

ca
go

, 1
1,

, '
P.

 L
ie

w
el

le
n.

an
d 

R
ec

om
m

en
de

d 
St

an
da

rd
on

L
ea

d,
C

ha
rl

es
 P

ow
el

l.

33
, 4

22
. 0

0
Ju

ne
 3

0,
 1

97
1 

to
M

ay
 2

8,
 1

97
2.

Pr
ep

ar
e 

a 
do

cu
m

en
t c

on
ta

in
in

g 
pe

rt
in

en
t i

nf
or

m
at

io
n,

da
ta

,
cr

ite
ri

a,
 a

nd
 d

oc
um

en
ta

tio
n

on
 le

ad
.

68
-0

3-
00

08
--

-D
ev

el
op

m
en

t o
f 

C
ri

te
ri

a 
an

d 
A

nd
re

w
H

os
ey

, C
in

ci
nn

at
i, 

O
hi

o,
.

R
ec

om
m

en
de

d 
St

an
da

rd
 o

n
C

ha
rl

es
Po

w
el

l.

E
N

G
IN

E
E

R
IN

G
.

22
, .

87
5.

. 0
0 

Fe
b.

 1
, 1

97
1 

to
Ja

n.
 3

1,
 1

97
2.

.

Pr
ep

ar
e 

a 
do

cu
m

en
t c

on
ta

in
in

g 
pe

rt
in

en
t i

nf
or

m
at

io
n,

da
ta

cr
ite

ri
a 

an
d 

a 
re

co
m

m
en

de
d 

in
te

ri
m

 s
ta

nd
ar

d
on

 b
er

yl
liu

m
..

SM
-9

9-
71

-0
11

R
es

pi
ra

to
r 

Fi
t C

ri
te

ri
a 

D
e-

 W
eb

b 
A

ss
oc

ia
te

s,
Y

el
lo

w
 S

pr
in

gs
, O

hi
o,

 E
dm

on
d.

15
, 2

39
.. 

00
 J

un
e 

30
, 1

97
1 

to
ve

lo
pm

en
t, 

A
la

n 
G

u.
d.

em
en

.
C

hu
rc

hi
ll.

M
ar

. 2
9,

 1
97

2.

D
ev

el
op

 d
at

a 
fo

r 
an

th
ro

po
m

et
ri

c 
sp

ec
if

ic
at

io
ns

in
cl

ud
in

g 
an

an
th

ro
po

m
et

ri
c 

si
zi

ng
 p

ro
gr

am
 w

id
th

 w
ill

 d
ef

in
e

gr
ou

ps
 o

f 
w

or
ke

rs
as

 w
el

l a
s 

fi
t t

es
t p

ro
ce

du
re

s.
,

E
IS

M
-9

9i
.1

A
20

--
H

ea
t

St
re

ss
in

st
ru

m
en

t
Y

el
lo

w
 S

pr
in

gs
 I

ns
tr

um
en

t, 
Y

el
lo

w
 S

pr
in

gs
, O

hi
o,

D
ev

el
op

m
en

t (
W

30
T

 I
nt

eg
ra

to
r)

. C
la

rk
R

ob
er

t S
le

ig
ht

.,
H

um
ph

re
ys

.

22
, 5

00
. 0

0
'T

un
e 

14
, 1

97
1 

to
Ju

ly
 1

3,
 1

97
2.

D
ev

el
op

 a
n 

in
st

ru
m

en
t w

hi
ch

 w
ill

se
ns

e 
an

d 
in

di
ca

te
 th

e 
.3

 te
rn

-
pe

ra
tu

re
s 

fr
om

 w
hi

ch
 th

e 
W

R
G

T
 in

de
x 

is
 d

et
er

m
in

ed
 a

nd
in

te
gr

at
e

th
es

e 
va

lu
es

 to
 g

iv
e 

a 
di

re
ct

 in
di

ca
tio

n 
of

 th
e 

W
B

G
T

in
de

x.



II
SM

-9
9-

71
-0

28
D

et
er

m
in

at
io

n 
of

 P
re

ss
ur

e
O

hi
o 

St
at

e 
U

ni
ve

rs
ity

, C
ol

um
bu

s,
 O

hi
o,

 C
. F

.
41

, 5
06

. 0
0

Ju
ne

 3
0,

 1
97

1 
to

L
os

s 
C

oe
ff

ic
ie

nt
s 

in
 D

uc
t S

ys
te

m
s,

 C
la

rk
Se

ds
y.

D
ec

. 2
9,

 1
97

2.
H

um
p 

.
cy

s.

H
SN

I-
99

-7
1-

03
1D

ev
el

op
m

en
t o

f
Pe

rs
on

al
Sa

m
pl

er
 P

um
p 

fo
r 

C
ha

rc
oa

l T
ub

es
, J

er
em

ia
h

L
yn

ch
.

SM
-9

9-
71

-0
37

D
ev

el
op

m
en

t o
f 

an
 I

ns
tr

u-
m

en
t f

or
 M

on
ito

ri
ng

 a
nd

 R
ec

or
di

ng
 th

e
St

re
ss

fu
ln

es
s

of
 th

e 
E

nv
ir

on
m

en
t, 

C
la

rk
H

um
ph

re
ys

.

H
SM

-9
9-

71
-0

40
-1

1e
at

St
re

ss
D

ev
el

op
m

en
t (

G
lo

be
 th

er
m

,©
um

ph
re

ys
.

M
I

1.

II

D
ev

el
op

 r
el

ia
bl

e 
da

ta
 o

n 
pr

es
su

re
 lo

ss
es

 o
cc

ur
ri

ng
 in

 b
ra

nc
h 

fi
t-

.
tin

,g
s 

in
 e

xh
au

st
 d

uc
t s

ys
te

m
s.

 D
at

a 
w

ill
 b

e 
pr

es
en

te
d 

in
 s

uc
h 

a.
fo

rm
 th

at
 th

ey
 w

ou
ld

 b
e 

re
ad

ily
 u

sa
bl

e 
in

 th
e 

de
si

gn
 o

f 
in

du
st

ri
al

.

ex
ha

us
t s

ys
te

m
s.

A
. J

. S
ip

in
 'C

o.
, N

ew
 Y

or
k,

 N
.Y

. A
. S

ip
in

.
28

,6
88

. 0
0

Ju
ne

 3
0,

 1
97

1 
to

Ju
ne

 2
9,

 1
97

2.

D
ev

el
op

m
en

t a
nd

 te
st

in
g 

of
 p

ro
to

ty
pe

 p
er

so
na

l s
am

pl
er

 p
ui

np
fo

r 
us

e 
w

ith
 c

ha
rc

oa
l t

ub
es

. T
he

 p
la

ns
 a

nd
 s

pe
ci

fi
ca

tio
ns

 f
ur

ni
sh

ed
w

ill
 p

er
m

it 
D

O
L

 a
nd

 N
IO

SH
 to

 c
om

pe
tit

iv
el

y 
pr

oc
ur

e 
ad

di
tio

na
l

un
its

 f
or

 f
ie

ld
 u

se
.

B
en

di
x,

 I
nc

., 
B

al
tim

or
e,

 M
d.

, A
. R

. W
ill

ou
gh

by
.

14
8,

 0
00

. 0
0

Ju
ne

 3
0,

 1
97

1 
to

D
ec

. 3
1,

 1
97

2.

D
ev

el
op

 a
nd

 c
on

st
ru

ct
 a

n 
in

st
ru

m
en

t w
hi

ch
 w

ill
 s

en
se

, i
nd

ic
at

e,
an

d 
re

co
rd

 a
ir

 te
m

pe
ra

tu
re

, h
um

id
ity

, a
ir

 v
el

oc
ity

 a
nd

 th
er

m
al

ra
di

at
io

n 
fl

ux
, o

r 
va

lu
es

 f
ro

m
 w

hi
ch

 th
es

e 
fo

ur
 v

ar
ia

bl
es

 m
ay

 b
e

de
te

rm
in

ed
. W

ill
 e

na
bl

e 
a 

co
m

pl
et

e 
an

al
ys

is
 to

 b
e 

m
ad

e 
of

 h
ea

t
ex

ch
an

ge
 b

et
w

ee
n 

a 
w

or
km

an
 a

nd
 h

is
 e

nv
ir

on
m

en
t.

In
st

ru
m

en
t

C
or

ne
ll 

A
er

on
au

tic
al

 L
ab

or
at

or
y,

 B
uf

fa
lo

, N
.Y

.,
31

, 6
16

. 0
0 

Ju
ne

 3
0,

 1
97

1 
to

et
er

),
 C

la
rk

G
. A

. S
te

rb
ut

ze
l.

C
on

du
ct

 r
es

ea
rc

h 
w

hi
ch

 w
ill

 d
ev

el
op

 in
fo

rm
at

io
n 

on
 th

e 
op

tim
um

co
ns

tr
uc

tio
n 

an
d 

us
e 

of
 th

e 
gl

ob
e 

th
er

m
om

et
er

 a
nd

 o
n 

th
e 

ca
lc

u-
la

tio
n 

of
 r

ad
ia

nt
 h

ea
t e

xc
ha

ng
e 

fr
ot

h 
gl

ob
e 

te
m

pe
ra

tu
re

s.

Ju
ne

 2
9,

 1
97

2.



M
O

SH
 C

O
N

T
R

A
C

T
SC

on
tin

ue
d

N
tin

th
er

, t
itl

e 
an

d 
pr

oj
ec

C
on

tr
ac

to
r 

an
d 

pr
oj

ec
t d

ir
ec

to
r

Fu
nd

s 
to

 d
at

e
C

on
tr

ac
t p

er
io

d

E
N

G
IN

E
E

R
IN

G
C

on
tin

ue
d

H
SM

-9
9-

71
-0

44
In

du
s,

tr
ia

l
rg

ie
ne

 M
et

h-
 N

or
th

w
es

t E
nv

ir
on

m
en

ta
l

an
d 

Pr
ev

en
tiv

e 
H

ea
lth

31
, 0

00
. 0

0 
Ju

ne
 3

0,
 1

97
1 

to
od

s 
fo

r 
M

ea
su

re
m

en
t o

f 
B

en
ze

e 
Jo

hn
.

Se
rv

ic
es

, R
ic

hl
an

d 
W

. V
a.

,,,
 F

ra
nk

 .A
dl

ey
.

M
ar

. 2
9,

 1
97

2.

G
em

-a
te

 a
 d

et
ai

le
d 

re
po

rt
on

 th
e 

st
at

e 
of

 th
e 

ar
t i

n.
 th

e 
m

ea
su

re
-

m
en

t o
f 

be
nz

en
e 

fo
r 

in
du

st
ri

al
 h

yg
ie

ne
pu

rp
os

es
.. 

In
cl

ud
ed

 w
ill

 b
e

a 
cr

iti
ca

l e
va

lu
at

io
n 

of
 th

e 
m

et
ho

ds
 a

va
ila

bl
e 

fo
r

sa
m

pl
in

g 
an

d
an

al
yz

in
g 

fo
r 

be
nz

,e
ne

 f
or

 th
e

pu
rp

os
e 

of
 te

st
in

g 
fo

r 
co

m
pl

ia
nc

e
m

on
ito

ri
n- g

 e
xp

os
ur

e 
an

d 
ev

al
ua

tin
g 

co
nt

ro
l s

ys
te

m
 p

er
fo

rm
an

ce
.

II
SM

-9
9,

71
-0

47
D

ev
el

op
m

en
t o

f 
da

ta
 to

B
oe

in
g,

 I
nc

., 
Se

at
tle

, W
as

h.
, A

us
tin

 B
la

ir
.

15
1,

 6
85

.. 
00

Ju
ne

 3
0,

 1
97

1 
to

E
va

lu
at

e 
R

es
pi

ra
to

ry
 P

ro
te

ct
io

n 
(A

br
as

iv
e,

la
st

in
g)

, A
la

n 
G

ud
em

an
.

D
ev

el
op

 d
at

a 
to

 e
va

lu
at

e 
re

sp
ir

at
or

y
pr

ot
ec

tiv
e 

pr
ac

tic
es

 e
m

-
pl

oy
ed

 b
y 

in
du

st
ri

es
 u

si
ng

 a
br

as
iv

e
bl

as
tin

g 
pr

oc
es

se
s 

an
d 

ev
al

ua
te

.
th

e 
ef

fe
ct

iv
en

es
s 

of
 r

es
pi

ra
to

r
pr

og
ra

m
s 

w
ith

 r
el

at
io

n 
to

 s
uc

h 
fa

c-
to

rs
 a

s 
re

sp
ir

at
or

 s
el

ec
tio

n,
 ;n

st
ru

ct
ia

.
tr

ai
ni

ng
, u

se
 a

nd
m

ai
nt

en
an

ce
.

SM
-9

9-
71

-0
48

C
yc

lo
ne

 P
er

fo
rm

an
ce

 .E
va

l-
 N

ew
Y

or
k 

U
ni

ve
rs

ity
 M

ed
ic

al
 C

en
te

r,
 N

ew
Y

or
k,

na
tio

n,
 J

oh
n 

V
in

in
g.

N
.Y

...
, M

. L
ip

pm
an

.,

H
S
A
I
-
9
9
-
7
1
-
0
6
1
O
p
e
n

Su
rf

ac
e 

T
an

k 
E

x-

26
, 1

12
. 0

0

E
va

lu
at

e 
th

e 
pe

rf
or

m
an

ce
 o

f 
3 

la
rg

e
cy

cl
on

es
 to

 d
et

er
m

in
e 

t
llo

w
ra

te
 a

t w
hi

ch
 th

ey
 s

ho
ul

d 
be

op
er

at
ed

 to
 a

ch
ie

ve
 th

e 
be

st
ap

pr
ox

im
at

io
n 

of
 th

e 
A

E
C

-A
O

G
IH

 s
iz

e-
se

le
ct

iv
e

du
st

 c
ur

ve
.

D
ec

. 2
9,

 1
97

2.
.

u 
e 

30
, 1

97
1 

to
Ju

ne
 2

9,
 1

97
2.

at
te

ll 
R

es
ea

rc
h 

In
st

itu
tio

n,
.

C
ol

um
bu

s,
 O

hi
o,

12
8,

 7
10

. 0
0

Ju
ne

 3
0,

 1
97

1 
to

ha
us

t D
es

ig
n 

C
ri

te
ri

a,
 C

la
rk

 lu
m

ph
re

ys
.

L
. J

. F
la

ni
ga

n .

D
ev

el
op

- 
de

si
gn

 c
ri

te
ri

a 
fo

r 
lo

ca
l

ex
ha

us
t s

ys
te

m
s 

w
hi

ch
 w

ill
as

su
re

 th
e 

ef
fe

ct
iv

e 
ca

pt
ur

e 
an

d 
re

m
ov

al
. o

f 
to

xi
c

co
nt

am
in

an
ts

em
an

at
in

g 
fr

om
 o

pe
n 

su
rf

ac
e 

ta
nk

s.
.

Ju
ne

 2
9,

 1
97

3.
,



IN
D

U
ST

R
Y

W
ID

E
 S

T
U

D
IE

S

IL
SM

-9
9-

71
-0

08
E

id
em

io
lo

gi
ca

l
St

ud
y 

W
ay

ne
 S

ta
te

 U
ni

ve
rs

ity
, D

et
ro

it,
 M

ic
h.

, T
hi

eu
34

, 0
00

. 0
0 

Ju
ne

 3
0,

 1
97

1 
to

C
ut

tin
g 

O
il 

W
or

ke
rs

, P
ie

rr
e 

D
ec

o
I

N
gh

ie
m

.
Ju

ne
 2

9,
 1

97
2.

A
na

ly
ze

 th
e 

ca
us

e-
sp

ec
if

ic
 m

or
ta

lit
y 

pa
tte

rn
s 

of
 w

or
ke

rs
 e

xp
os

ed
to

 s
ev

er
al

 le
ve

ls
 o

f 
cu

tti
ng

 o
il 

m
is

ts
 a

nd
 th

e 
re

su
lts

, c
om

pa
re

d 
w

ith
th

os
e 

fo
r 

a 
no

ne
xp

os
ed

 g
ro

up
.

H
SM

-9
9 

-7
1-

02
9W

ho
le

B
od

y
V

ib
ra

tio
n

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
er

ke
le

y,
 C

al
if

., 
T

. H
.

39
, 3

62
. 0

0
Ju

ne
 3

0,
 1

97
1 

to
A

m
on

g 
E

qu
ip

m
en

t O
pe

ra
to

rs
M

or
bi

di
ty

St
ud

y,
 A

us
tin

 H
en

sc
he

l.
M

ilb
y.

Fe
b.

 2
9,

 1
97

2.

E
st

ab
lis

h 
th

e 
ef

fe
ct

s 
of

 w
ho

le
 b

od
y 

vi
br

at
io

ns
 o

n 
th

e 
he

al
th

 o
f

he
av

y 
eq

ui
pm

en
t o

pe
ra

to
rs

 th
ro

ug
h 

a 
su

rv
ey

 o
f

or
bi

3O
 ty

 e
xp

er
i-

en
ce

 in
 a

 c
oh

or
t o

f 
30

,0
00

 h
ea

vy
 c

on
st

ru
ct

io
n 

un
io

n 
he

al
th

 p
la

n.
em

be
rs

..

H
SM

-9
9-

71
-0

32
A

 s
tu

dy
of

 L
on

g 
T

er
m

 G
ra

du
at

e 
Sc

ho
ol

 o
f 

Pu
bl

ic
 H

ea
lth

, U
ni

ve
rs

ity
 o

f
32

2,
 1

37
. 0

0
Ju

ne
 3

0,
 1

97
1 

to
M

or
ta

lit
y 

E
xp

en
se

s 
of

 S
te

el
 W

or
ke

rs
, J

. W
.

Pi
tts

bu
rg

h,
 P

a.
, C

ar
ol

 K
. R

ed
m

on
.

L
lo

yd
.

Id
en

tif
y 

he
al

th
 a

nd
 s

af
et

y 
ha

za
rd

s 
in

 th
e 

st
ee

l-
w

or
ki

ng
 .e

nv
ir

on
-

,e
nt

 b
y 

no
tin

g 
sp

ec
if

ic
 w

or
k 

ar
ea

s 
an

d 
oc

cu
pa

tio
na

l g
ro

up
s 

w
hi

ch
ex

hi
bi

t u
nu

su
al

ly
 h

ig
h 

or
 lo

w
 m

or
ta

lit
y 

fr
om

 s
pe

c.
 H

o 
ca

us
es

 o
f

de
at

h,
 a

nd
 r

el
at

e 
un

us
ua

l d
is

ea
se

 e
xp

er
ie

nc
e 

to
 p

os
si

bl
e 

et
ie

lo
gi

c,
ag

en
ts

 in
 th

e 
w

or
ki

ng
 e

nv
ir

on
m

en
t..

II

H
SM

-9
9-

71
-0

55
E

pi
de

m
io

lo
gi

ca
l S

tu
dy

 o
f

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 B

er
ke

le
y,

 C
al

if
., 

W
. C

.
Sh

ee
t M

et
al

 W
or

ke
rs

, J
. W

. L
lo

yd
.

Ju
ne

 2
9,

 1
97

4.

48
, 9

90
. 0

0
Ju

ne
 3

0,
 1

97
1 

to
C

oo
pe

r.
Ju

 a
 2

9,
, 1

97
2.

D
et

er
m

in
e 

th
e 

ex
po

su
re

s 
to

 f
ib

ro
us

 g
la

ss
 a

nd
 o

th
er

 m
at

er
ia

ls
 o

f
sh

ee
t m

et
al

 w
or

ke
rs

 in
 N

or
th

er
n 

C
al

if
or

ni
a 

an
d 

co
lle

ct
 a

nd
 a

na
ly

ze
,

da
ta

 p
er

ta
in

in
g 

to
 th

ei
r 

he
al

th
 s

ta
tu

s.



N
1O

SH
 C

O
N

T
R

A
C

T
SC

on
tin

ue
d

N
um

be
r,

 ti
tle

 a
nd

 p
ro

je
ct

 o
ff

ic
er

C
on

tr
ac

to
r 

an
d 

pr
oj

ec
t d

ir
ec

to
r

Fu
nd

s 
to

 d
at

e
C

on
tr

ac
t p

er
io

d

N
A

T
IO

N
A

L
 S

U
R

V
E

IL
L

A
N

C
E

N
E

T
W

O
R

11
1.

SM
-9

9-
71

-0
10

E
va

lu
at

io
n 

ai
d 

C
om

pa
ra

-
C

al
if

or
ni

a 
D

ep
ar

tm
en

t o
f 

H
ea

lth
,

Sa
cr

am
en

to
,

60
 5

33
.. 

00
 J

un
e 

30
 1

97
1 

to
'N

ay
 o

f 
'C

o 
pu

ls
or

y 
O

cc
up

a
io

 a
l D

is
ea

se
.

C
al

if
..,

 T
. H

. M
ilb

y.
Ju

ne
 2

9,
 1

97
2.

R
ep

or
tin

g,
 V

er
ne

E
.. 

R
os

e.

H
SM

-9
94

71
-0

26
-S

ou
rc

es
D

at
a,

 V
er

no
n 

E
. R

os
e.

D
es

ig
n 

a 
st

ud
y 

af
te

r 
as

ce
rt

ai
ni

ng
fe

as
ib

ili
ty

, i
n 

or
de

r 
to

ca
m

-
pa

re
 o

cc
up

at
io

na
l d

is
ea

se
 d

at
a 

de
ve

lo
pe

d
un

de
r 

th
e 

C
al

if
or

ni
a

D
oc

to
r's

 F
ir

st
 R

ep
or

t
Sy

st
em

 w
ith

 th
at

 d
ev

el
op

ed
th

ro
ug

h 
th

e
D

O
L

 e
m

pl
oy

er
 r

ec
or

di
ng

 a
nd

re
po

rt
in

g 
sy

st
em

 in
cl

ud
in

g 
va

lid
a-

tio
n 

an
d 

fo
llo

w
up

 m
ec

ha
ni

sm
to

 a
sc

er
ta

in
 th

e 
de

gr
ee

 o
f

co
rn

-
pa

ra
bi

lit
y.

of
 O

D
 M

or
bi

di
ty

'U
ni

ve
rs

ity
 o

f 
W

as
hi

ng
to

n,
 S

ea
ttl

e,
W

as
h.

, D
av

id
.

45
, 6

77
. 0

0 
Ju

ne
 3

0,
 1

97
1 

to
is

eh
er

.
Ju

ne
 2

9,
 1

97
2.

Id
en

tif
y 

an
d 

ev
al

ua
te

so
ur

ce
s 

of
 r

ep
re

se
nt

at
iv

e 
oc

cu
pa

tio
na

l
di

se
as

e/
ill

ne
ss

 d
at

a 
fr

om
or

 w
ith

in
 1

 o
f 

th
e 

St
at

es
nw

 u
si

ng
th

e 
st

an
da

rd
 in

du
st

ri
al

 h
yg

ie
ne

re
po

rt
in

g 
sy

st
em

, W
hi

ch
ca

n 
in

tu
rn

 b
e 

re
la

te
d 

to
 th

e 
in

du
st

ri
al

 h
yg

ie
ne

fi
nd

in
gs

 g
en

er
at

ed
 b

y 
th

e
ap

pr
op

ri
at

e 
co

nt
ro

l
ag

en
cy

.

H
SM

-9
9-

71
-0

43
--

T
ra

in
in

g
Pr

oc
ed

ur
es

fo
r

A
ue

rb
ac

h 
A

ss
oc

ia
te

s,
 A

rl
in

gt
on

, V
a.

, A
lla

n 
au

ra
.

N
at

io
na

l O
cc

up
at

io
na

l H
az

ar
d

St
ud

y,
 C

.
R

ic
ha

rd
 W

itw
er

.
66

, 9
20

. 0
0 

Ju
ne

 3
0,

 1
97

1 
to

D
ec

. 2
9,

 1
97

1.

Id
en

tif
y 

an
d 

w
he

re
ne

ce
ss

ar
y 

de
ve

lo
p 

th
e 

pr
oc

ed
ur

es
ne

ce
ss

ar
y

to
 tr

ai
n 

an
d 

te
st

su
rv

ey
or

s 
fo

r 
th

e 
N

at
io

na
l O

cc
up

at
io

na
l H

az
ar

d
Su

rv
ey

.



,H
SM

-9
9-

71
-0

57
D

ev
el

op
m

en
t o

f 
.O

cc
up

a-
 E

D
P 

In
c.

, F
al

ls
 C

hu
rc

h,
 V

a.
, M

. H
. G

oe
r.

.
H

ea
lth

 R
ec

or
di

ng
 S

ys
te

m
",

 V
er

no
n 

E
.

R
os

e.
.

N
O

IS
E

27
, 7

00
., 

00
Ju

ne
 3

0,
 1

97
1 

to
D

ec
. 2

9,
, 1

97
1.

D
ev

el
op

 th
e 

co
di

ng
 s

ys
te

m
 a

nd
 c

od
in

g 
gu

id
el

in
es

 n
ec

es
sa

ry
 to

pr
ov

id
e,

 f
or

 a
 s

ta
nd

ar
di

ze
d 

an
d 

co
m

pl
et

el
y 

ct
 n

a.
pu

te
ri

ze
d 

da
ta

re
co

rd
in

g 
sy

st
em

. u
si

ng
 th

e 
re

vi
se

d 
oc

cu
.p

at
io

al
 h

ea
lth

 ;s
ur

ve
y/

in
-

sp
ec

tio
n 

fo
rm

..

E
 S

 C
-7

11
08

E
va

lu
at

io
n 

of
 H

ea
ri

ng
 L

ev
el

s 
E

nv
ir

on
m

en
ta

l A
.c

ou
.s

tie
s,

 L
os

 _
A

ng
el

es
,

C
al

if
.

18
, 2

24
.. 

00
 N

ov
, 1

6,
 1

97
0 

to
of

 R
es

id
en

ts
 L

iv
in

g 
N

ea
r 

a 
M

aj
or

 A
ir

po
rt

,
Jo

hn
 P

un
e 

11
.

N
ov

. 1
5,

 1
97

1.
.e

xa
nd

er
 C

oh
en

.
D

et
er

m
in

e 
w

he
th

er
 p

er
so

ns
 'l

iv
in

g 
in

 a
n 

ai
rp

or
t c

om
m

un
ity

 m
ay

be
 s

ub
je

ct
ed

 to
 o

pe
ra

tio
na

l a
ir

cr
af

t n
oi

se
s 

sa
ti;

.c
ie

nt
ly

 g
re

at
 to

 c
,:a

ps
e,

so
m

e 
ch

an
ge

 in
 th

ei
r 

he
ar

in
g 

se
ns

iti
vi

ty
 b

y 
st

at
is

tic
al

ly
 c

om
pa

ri
ng

a.
 .s

am
pl

e 
of

 r
es

id
en

ts
 li

vi
ng

 n
ea

r 
an

 a
ir

po
rt

 w
ith

 a
 s

im
ila

r 
de

m
o-

:g
ra

ph
ic

 s
am

pl
e 

no
t

d 
to

 n
ot

ab
le

 a
ir

cr
af

t n
oi

se
..

.H
SM

-9
9-

71
-0

06
In

du
st

iia
l N

oi
se

 E
ff

ec
ts

R
ay

th
eo

n 
Se

rv
ic

e 
C

o.
ur

lin
gt

on
. M

as
sa

ch
us

et
ts

,
St

ud
y,

 A
le

xa
nd

er
 C

oh
en

.
R

. J
.. 

Fe
lb

in
ge

r.
58

, 4
97

. 0
10

Ju
ne

 3
0,

 1
97

1 
to

Ju
ne

 2
9,

 1
97

2.

D
et

er
m

in
e 

if
 th

er
e 

is
 a

ny
 ,e

vi
de

nc
e 

co
up

lin
g 

se
ve

ri
ty

 o
f 

oc
cu

pa
-

tio
na

l. 
no

is
e 

co
nd

iti
on

s 
to

 th
e 

oc
cu

rr
en

ce
 o

f 
ex

tr
a-

au
ra

l p
hy

si
ca

l a
nd

be
ha

vi
or

al
 d

is
tu

rb
an

ce
's

 in
 w

or
ke

rs
 b

as
ed

 u
po

n 
en

tr
ie

s 
in

 th
ei

r
m

ed
ic

al
, s

af
et

y 
an

d 
at

te
nd

an
ce

 r
ec

or
ds

..

H
SM

-9
9-

71
-0

39
Ph

ys
io

lo
gi

c 
an

d 
Su

bj
ec

tiv
e

So
ut

hw
es

t R
es

ea
rc

h 
In

st
itu

te
",

 S
an

 A
nt

on
io

 T
ex

.,
3'

2,
, 3

77
.. 

00
Ju

ne
 3

0,
 1

97
1 

to
R

ea
ct

io
ns

 E
vo

ke
d 

by
 A

ve
rs

iv
e 

an
d 

N
eu

tr
al

S.
 S

ch
te

tt
Ju

ly
 2

9,
, 1

97
2.

,
N

oi
se

,. 
B

ru
ce

 M
ar

go
lis

.
D

et
er

m
in

e 
th

e 
na

tu
re

 a
nd

 e
xt

en
t o

f 
ph

ys
io

lo
gi

c 
ch

an
ge

s 
ev

ok
ed

by
 a

 v
ar

ie
ty

 o
f 

av
er

si
ve

 a
nd

 n
on

av
er

si
ve

 m
od

er
at

e 
le

ve
l n

oi
se

s 
an

d
th

ei
r 

co
rr

el
at

io
ns

. w
ith

 s
ub

je
ct

iv
e 

re
sp

on
se

s 
to

 th
e 

sa
m

e 
so

un
ds

.



N
IO

SH
 C

O
N

T
R

A
C

T
SC

on
tin

ue
d

N
um

be
r,

. t
itk

 a
nd

 p
ro

je
ct

 o
ff

ic
er

N
O

IS
E

C
on

tin
ue

d.

C
on

tr
ac

to
r 

an
d 

pr
oj

ec
t d

ir
ec

to
r

Fo
nd

s 
to

 d
at

e
C

on
tr

ac
t p

er
io

d

11
SM

-9
9-

71
-0

52
E

ff
ec

t o
f 

N
oi

se
 E

xp
os

ur
e

M
em

ph
is

 S
ta

te
U

ni
ve

rs
ity

, M
em

ph
is

,
T

en
n.

.,
31

, 3
19

. 0
0

Ju
ne

 3
0,

 1
97

1 
to

on
 a

 Y
ou

ng
 A

du
lt 

Po
pu

la
tio

n,
 B

.. 
T

. S
ch

ei
b.

Jo
hn

 F
le

tc
he

r.
.

Ju
ne

 2
9,

 1
97

2.

'O
bt

ai
n 

co
nv

en
tio

na
l a

nd
 h

ig
h 

fr
eq

ue
nc

y
da

ta
 o

n 
!s

am
pl

es
 o

f
y 

u 
.g

 a
do

ul
ts

 w
ho

 h
av

e 
be

en
 e

xp
os

ed
 to

 v
ar

io
us

 h
ig

h 
le

ve
l

no
n-

oc
cu

pa
tio

na
l n

oi
se

 s
ou

rc
es

. T
hi

s 
re

se
ar

ch
, i

n 
ad

di
tio

n
to

 p
ro

vi
d-

in
g 

ba
se

lin
e 

he
ar

in
g 

da
ta

on
 a

 p
ot

en
tia

l i
nc

om
in

g 
in

du
st

ri
al

 p
op

ul
a-

tio
n 

w
ill

 c
la

ri
fy

 th
e 

na
tu

re
 o

f 
he

ar
in

g 
lo

ss
 r

is
ks

.

O
T

H
E

R

H
SM

-9
9-

71
-0

23
E

nv
ir

on
m

en
te

d
u 

m
ar

&
 in

E
nv

ir
on

m
en

ta
l

ea
lth

 P
ro

gr
a 

s 
In

c.
, W

as
hi

ng
-

40
, 1

07
.. 

00
Ju

ne
. 3

0,
 1

97
1 

to
th

e 
C

he
m

ic
al

 I
nd

us
tr

y,
 T

ed
 S

ch
oe

nb
or

n.
to

n,
 D

.C
., 

Pa
ul

 W
itt

..
M

ar
. 2

9,
 1

97
2.

In
ve

st
ig

at
io

n 
of

 p
ro

bl
em

s 
of

 th
e 

w
or

ki
ng

 e
nv

ir
on

m
en

t
of

 a
se

le
ct

ed
gr

ou
p 

of
 'w

or
ke

rs
in

th
e 

eh
lo

r-
al

k.
at

ai
 p

ro
ce

ss
; w

ill
pr

ov
id

e.
 N

IO
SH

 w
ith

 a
 b

oo
kl

et
on

 th
e 

re
co

gn
iti

on
, a

vo
id

an
ce

,
an

d 
pr

ev
en

tio
n 

of
 'h

az
ar

ds
 in

 th
at

 in
du

st
ry

..

'H
SM

-9
9-

71
-0

30
Sa

fe
ty

 R
es

ea
rc

h 
Pr

io
ri

tie
s.

,
A

rt
hu

r 
D

. L
itt

le
,. 

In
c.

, '
C

'a
m

br
id

ge
s.

.,
A

...
 E

..
48

, 9
76

.. 
00

 J
un

e 
30

, 1
97

1 
to

C
ha

rl
es

 P
ow

el
l, 

V
er

no
n 

R
os

e.
..

W
ec

hs
le

r.
Ju

ne
 2

9,
, 1

97
2.

.

D
ev

el
op

 a
 p

ri
or

ity
 r

at
in

g 
sy

st
em

 a
nd

 id
en

tif
y 

ge
ne

ra
l a

re
as

!A
in

d
sp

ec
if

ic
 p

ro
bl

em
s 

w
he

re
 f

ru
itf

ul
 a

nd
ne

ce
ss

ar
y 

re
se

ar
ch

 in
 o

cc
up

a-
tio

na
l s

af
et

y 
sh

ou
ld

 b
e 

un
de

rt
ak

en
.



B
E

SM
-9

97
1-

05
0H

os
pi

ta
lO

cc
up

at
io

na
lli

ea
lth

 C
om

pu
te

r 
Sc

ie
nc

es
 C

or
p.

, H
un

ts
vi

lle
, A

la
., 

F.
 B

.
96

, 6
16

. 0
0 

Ju
ne

 3
,0

, 1
97

1 
to

Se
rv

ic
es

 S
tu

dy
, M

ar
sh

al
l L

a 
N

ic
e.

C
ra

nd
al

l.
Se

pt
. 2

9,
 1

97
2.

Pr
ov

id
e 

re
so

ur
ce

 in
fo

rm
at

io
n 

on
 e

xi
st

in
g 

em
pl

oy
ee

 h
ea

lth
 s

er
vi

ce
s

pr
es

en
tly

 b
ei

ng
 p

ro
vi

de
d 

in
 g

en
er

al
 h

os
pi

ta
ls

 in
 th

e 
U

ni
te

d 
St

at
es

.
A

ls
o 

de
ve

lo
p 

an
 a

cc
ep

ta
bl

e 
ac

tio
n 

pr
og

ra
m

 to
 p

ro
te

ct
 a

nd
 p

ro
m

ot
e

th
e 

he
al

th
 o

f 
ho

sp
ita

l e
m

pl
oy

ee
s.

H
SM

-9
9-

71
-0

51
--

Sp
ut

um
 C

yt
ol

og
y 

in
 I

nd
us

-
U

ni
ve

rs
ity

 o
f 

C
al

if
or

ni
a,

 B
er

ke
le

y,
 C

al
if

., 
W

. C
.

11
, 6

14
. 0

10
Ju

ne
 3

0,
 1

97
1 

to
tr

ia
l D

is
ea

se
, W

ill
ia

m
 S

. L
ai

nh
ar

t.
C

oo
pe

r.
D

ec
. 2

9,
 1

97
1.

Pr
ep

ar
e 

a 
"s

ta
te

 o
f 

ar
ts

" 
pa

pe
r 

on
 th

e 
pr

es
en

t '
kn

ow
le

dg
e 

re
ga

rd
-.

in
g 

th
e 

us
e 

of
 s

pu
tu

m
 c

yt
ol

og
y 

in
 in

du
st

ri
 1

 d
is

ea
se

s.

SM
-9

9-
71

-0
62

A
n 

E
va

lu
at

io
n 

of
 C

hr
on

ic
U

ni
ve

rs
ity

of
M

ic
hi

ga
n,

 A
nn

 A
rb

or
,

M
ic

h.
,

59
, 9

51
.9

19
Ju

ne
 3

0,
 1

97
1 

to
M

er
cu

ry
 E

xp
os

ur
es

 o
n 

E
M

G
 a

nd
 P

sy
-

D
on

al
d 

C
ha

,
n.

D
ec

. 2
9,

 1
97

2.
.

ch
om

ot
or

 F
un

ct
io

ns
, E

. J
. F

ai
rc

hi
ld

,.
D

et
er

m
i e

 if
 th

e 
ib

sc
rv

cd
 c

ha
ng

es
 in

 th
e 

'E
M

O
's

 o
bt

ai
ne

d 
fr

om
2 

w
or

ke
rs

 w
ith

 h
ig

he
r-

th
an

-n
or

m
al

 m
er

cu
ry

 r
et

en
tio

ns
 a

re
 r

e-
,

pr
od

uc
ed

 in
 a

 la
rg

er
 s

am
pl

e 
of

 e
xp

os
ed

 w
or

ke
rs

. A
no

th
er

 o
bj

ec
tiv

e
w

ill
 b

e 
to

 d
et

er
m

in
e 

th
ro

ug
h 

co
nt

ro
lle

d 
an

im
al

 e
xp

os
ur

es
 h

ow
gr

ad
ed

 m
er

cu
ry

 b
od

y 
bu

rd
en

s 
,o

cc
ur

ri
ng

 f
or

 v
ar

yi
ng

 d
ur

at
io

ns
af

fe
ct

 th
e 

re
ve

rs
ib

ili
ty

 o
f 

ne
ur

om
us

cu
la

r 
fu

nc
tio

n 
al

te
ra

tio
n 

as
de

m
on

st
ra

te
d 

by
 E

M
G

 p
ow

er
 s

pe
ct

ra
 m

on
ito

ri
ng

.

H
SM

-9
97

14
11

63
.E

ff
ec

ts
 o

f 
A

lc
oh

ol
ic

 I
nt

o.
xi

i-
N

ew
 Y

or
k 

U
ni

ve
rs

ity
, N

ew
 Y

or
k,

 N
.Y

..,
 E

rw
in

 P
.

7,
 5

56
. 0

0
Ju

ne
 2

8,
 1

97
1 

to
ca

tio
n 

on
 O

cc
up

at
io

na
l S

af
et

y 
an

d 
H

ea
lth

,
T

ic
ha

ne
r.

Se
pt

. 2
8,

 1
97

1.
.

E
. J

. F
ai

rc
hi

ld
.

In
di

ca
te

 r
at

io
 b

et
w

ee
n 

le
ve

l. 
of

 in
to

xi
ca

tio
n 

an
d 

th
e 

in
te

rv
al

 o
f

tim
e 

of
 "

so
be

ri
ng

 u
p"

 w
hi

ch
 m

us
t h

av
e 

el
ap

se
d 

be
fo

re
 a

n 
in

di
vi

du
al

ca
n 

he
 a

ss
ig

ne
d 

to
 ta

sk
s 

in
vo

lv
in

g 
ha

za
rd

s 
to

 h
ea

lth
 a

nd
 s

af
et

y
at

 th
e 

w
or

kp
la

ce
.



N
IO

SH
 C

O
I!

I

T
R

A
.C

T
S

C
o 

ni
tin

u 
ed

N
um

be
r,

 ti
tle

 a
o.

d 
.p

ro
je

ct
 o

ff
ic

er
C

on
tr

ac
to

r 
an

d 
pr

oj
ec

t d
ir

ec
to

r
Fu

nd
s 

to
 d

at
e

C
on

tr
ac

t p
er

io
d

PH
Y

SI
O

L
O

G
Y

 A
N

D
 E

R
G

O
N

O
M

IC
S

C
'P

E
 R

-7
0-

-0
04

3:
T

he
 E

ff
ec

ts
 o

f 
W

or
k 

Po
st

ur
e

an
d 

W
or

k 
in

te
ns

ity
 o

n 
Pu

lm
on

ar
y 

Fu
nc

tio
n,

A
us

tin
 F

. '
H

en
sc

he
l.

Pe
nn

sy
lv

an
ia

 S
ta

te
 U

ni
ve

rs
ity

, U
ni

ve
rs

ity
 P

ar
k

57
 7

19
. 0

0
Ju

ne
 2

9,
 1

.9
70

 to
.

Pa
...

, E
.. 

R
.. 

B
us

ki
rk

..

Pe
rf

or
m

 la
bo

ra
to

ry
 in

ve
st

ig
at

io
ns

 in
vo

lv
in

g 
th

e 
va

ri
ab

le
s

of
 w

or
k

in
te

ns
ity

, w
or

k 
po

st
ur

e,
 w

or
k 

en
vi

ro
nm

en
t.,

 a
nd

ag
e 

of
 w

or
ke

r.
.

T
he

se
 v

ar
ia

bl
es

 w
ill

 b
e 

sy
st

em
at

ic
al

ly
 v

ar
ie

d
to

 d
et

er
m

in
e 

th
ei

r
ef

fe
ct

s,
 s

in
gl

y 
an

d 
in

 c
om

bi
na

tio
n,

on
 th

e 
pu

lm
on

ar
y 

sy
st

em
 o

f 
th

e.
bo

dy
.

H
SM

-9
9-

71
--

02
1

St
at

ic
 v

s.
 R

hy
th

m
ic

 W
or

k 
-S

t. 
L

ou
is

 U
 iv

er
si

ty
Sc

ho
ol

 o
f 

M
ed

ic
in

al
 S

t. 
L

ou
i

In
du

st
ri

al
 F

at
ig

ue
, A

us
tin

 H
en

sc
he

l.
M

o.
" 

A
le

xa
nd

er
 L

in
d

68
-0

3-
00

07
E

ff
ec

ts
 o

f 
D

eh
yd

ra
tio

n
on

 H
ea

t
A

cc
lim

at
iz

at
io

n,
 A

us
tin

..H
en

,s
ch

el
.

T
R

A
IN

IN
G

Ju
ne

 2
9,

 1
97

2.

88
, 9

59
; 0

0
Ju

ne
 3

0,
 1

97
1 

to
Ju

ne
 2

9,
 1

97
3.

In
ve

st
ig

at
e 

th
e 

hy
po

th
es

is
 th

at
 th

e 
st

at
ic

co
 p

on
e 

tin
 r

hy
th

m
ic

ex
er

ci
se

 p
la

ys
 a

 s
ig

ni
fi

ca
nt

 r
ol

e 
in

 th
e 

de
ve

lo
pm

en
t

of
 m

us
cu

la
r

fa
tig

ue
 in

 in
du

st
ry

.

U
ni

ve
rs

ity
 o

f 
Il

lin
oi

s,
 U

rb
an

a,
 E

l..
, B

ru
ce

 H
er

hi
g.

8,
 5

28
. 0

0
Fe

b.
 1

5,
 1

97
1 

to
Ju

ne
 1

4,
 1

97
2.

D
et

er
m

in
e 

on
 h

um
an

s 
th

e 
ex

te
nt

 to
 w

hi
ch

de
hy

dr
at

io
n 

m
ay

al
te

r 
th

e 
ab

ili
ty

 to
 a

cc
lim

at
iz

e 
to

 h
ea

t s
tr

es
s.

P1
i-

-8
0-

65
-9

2X
ra

y 
E

xp
os

ur
e 

an
d 

O
cc

up
a-

 O
re

go
n

St
at

e 
U

ni
ve

rs
ity

, '
C

or
va

lli
s,

 O
re

g.
, D

al
e

85
, 0

00
.. 

00
 ju

no
 1

19
65

 to
tio

na
l

Sa
fe

ty
 a

nd
 H

ea
lth

, W
ill

ia
m

 S
.

T
ro

ut
.

Ju
ne

 3
0,

 1
97

2.
.

L
ai

nh
ar

t.



H
S,

N
1-

99
-q

1-
-0

41
:T

o 
D

ev
el

op
 A

ss
oc

ia
te

 a
nd

B
ac

ca
la

ur
e 

to
 D

eg
re

e 
Pr

og
ra

m
s 

fo
r 

O
cc

u.
,-

,
pa

tio
na

l. 
Sa

fe
ty

 a
nd

 H
ea

lth
 P

er
so

nn
el

, J
oh

n
M

. B
la

nk
er

er
n.

SM
-9

9-
71

-0
45

R
ev

is
io

n 
of

 T
ra

in
in

g 
Sy

l-
la

bu
s,

 W
ill

ia
m

. D
. K

el
le

y.

E
IS

M
-9

9L
71

-0
60

D
ev

el
op

m
en

t o
f 

20
 w

ee
ks

of
 T

ra
in

in
g 

fo
r 

O
S&

H
 P

er
so

nn
el

, W
ill

ia
m

 D
.

K
el

le
y.

C
on

tin
ue

 to
 p

ro
vi

de
 te

ac
hi

ng
 a

nd
 tr

ai
ni

ng
 in

 X
-r

ay
sc

ie
nc

e 
an

d
en

gi
ne

er
in

g 
by

 m
ai

nt
ai

ni
ng

 a
nd

 f
ur

th
er

 d
ev

el
op

in
g 

tr
ai

ni
ng

co
ur

se
s

ac
ce

pt
ab

le
 w

ith
 th

e 
U

ni
ve

rs
ity

's
 e

st
ab

lis
he

d
pr

og
ra

m
. W

ill
 p

ro
-.

vi
de

 f
or

 e
xp

lo
ra

tio
n,

 d
ev

el
op

m
en

t a
nd

 tr
ai

ni
ng

an
d 

do
cu

m
en

ta
tio

n
of

 n
ew

 a
pp

ro
ac

he
s 

an
d 

m
et

ho
ds

 f
or

m
or

e 
ef

fe
ct

iv
e 

te
ac

hi
ng

 a
nd

tr
ai

ni
ng

 w
hi

ch
 m

ay
 g

ui
de

or
 h

e 
us

ed
 a

s 
m

od
el

s 
fo

r 
th

e 
es

ta
bl

is
h-

m
en

t o
f 

ne
ed

ed
 s

im
ila

r 
ed

uc
at

io
n

pr
og

ra
m

s 
at

 o
th

er
 in

st
itu

tio
ns

as
 w

el
l a

s 
ge

ne
ra

te
 n

ew
 id

ea
s 

an
d 

pr
ov

id
e 

na
tio

na
l l

ea
de

rs
hi

p 
in

th
is

 e
xp

an
di

ng
 f

ie
ld

 o
f 

ra
di

ol
og

ic
al

 h
ea

lth
 s

ci
en

ce
.

T
ex

as
 A

. ,
&

 M
. U

ni
ve

rs
ity

, C
ol

le
ge

 S
ta

tio
n,

 T
ex

.,
27

, 5
41

. 0
0

Ju
ne

. 3
0,

 1
97

1 
to

R
. J

. V
er

no
a.

.
Ju

ne
 2

9,
 1

97
2.

-P
ro

vi
de

 th
e 

m
ea

ns
 f

or
 d

ev
el

op
in

g 
B

.S
. a

nd
 A

.S
..

le
ve

l a
ca

de
m

ie
cu

rr
ic

ul
a 

fo
r 

oc
cu

pa
tio

na
l s

af
et

y 
an

d 
he

al
th

 p
er

so
nn

el
.

T
he

 r
ep

or
t,

w
ill

 p
ro

vi
de

 c
ol

le
ge

s 
th

e 
:g

ui
da

nc
e 

in
 d

ev
el

op
in

g
cu

rr
ic

ul
a 

th
at

 a
re

ac
ce

pt
ab

le
 to

 e
m

pl
oy

er
s 

an
d 

w
ill

 g
ui

de
 N

IO
SH

 in
ap

pr
ov

in
g 

an
d

fu
nd

in
g 

w
or

th
w

hi
le

 g
ra

nt
 r

eq
ue

st
s.

G
eo

rg
e 

D
. C

U
 y

to
n.

 &
 A

ss
oc

ia
te

s,
 S

ou
th

fi
el

d,
 M

ic
h.

,
G

eo
rg

e 
C

la
yt

on
.

16
0,

 3
12

. 0
0 

Ju
ne

 3
0,

 1
97

1 
to

Se
pt

em
be

r 
29

,
19

72
.

M
ec

ha
ni

sm
 f

or
 th

e 
de

ve
lo

pm
en

t o
f 

th
e 

T
hi

rd
E

di
tio

n 
of

 th
e

Pu
bl

ic
 H

ea
lth

 S
er

vi
ce

 P
ub

lic
at

io
n,

 "
T

he
 I

nd
us

tr
ia

l E
nv

ir
on

m
en

t
It

s 
E

va
lu

at
io

n 
an

d 
C

on
tr

ol
" 

th
ro

ug
h 

th
e 

ut
ili

za
tio

n
of

 th
e 

ex
pe

r-
tis

e 
an

d 
'k

no
w

le
dg

e 
of

 in
di

vi
du

al
s 

in
 u

ni
ve

rs
iti

es
, g

ov
er

nm
en

ta
l

or
ga

ni
za

tio
ns

 a
nd

 in
du

st
ry

 th
ro

ug
ho

ut
 th

e
co

un
tr

y.
.

U
ni

ve
rs

ity
 o

f 
O

kl
ah

om
a,

 N
or

m
an

, O
kl

a.
, W

.
43

5,
 0

16
. 0

0 
Ju

ne
 3

0,
 1

97
1 

to
H

ar
tm

an
.

Ju
ne

 2
9,

 1
97

4.

Pr
ov

id
e 

ne
w

 N
IO

SH
 e

m
pl

oy
ee

s 
w

ith
 1

2 
w

ee
ks

of
 in

te
ns

iv
e

tr
ai

ni
ng

 a
nd

 8
 w

ee
ks

 o
f 

fi
el

d 
ex

pe
ri

en
ce

. S
ho

ul
d

pr
ep

ar
e 

th
em

 to
pe

rf
or

m
 th

ei
r 

fu
nc

tio
ns

 a
s 

N
IO

SH
 f

ie
ld

 p
er

so
nn

el
 d

oi
ng

oc
cu

pa
-

tio
na

l s
af

et
y 

an
d 

he
al

th
su

rv
ey

 w
or

k 
in

 s
up

po
rt

 o
f 

N
IO

SH
 °

N
ee

-,
tiv

es
, a

nd
 r

es
po

ns
ib

ili
tie

s.
.



N
IO

S
H

 C
O

N
T

R
A

C
T

S
C

on
tin

ue
d

N
um

be
r,

 ti
tle

 a
nd

 p
ro

je
ct

 o
ff

ic
er

C
on

tr
ac

to
r 

an
d 

pr
oj

ec
t d

ir
ec

to
r

Fu
nd

s 
to

' d
at

e
C

on
tr

ac
t p

er
io

d

U
R

A
N

IU
M

C
P 

E
-6

9-
10

5E
va

ht
at

io
n 

of
 U

nd
er

gr
ou

nd
U

rn
- 

W
yo

m
in

g 
D

ep
ar

t'
. s

en
t o

f 
'P

ub
lic

 H
ea

lth
, C

he
yc

n
al

um
 M

in
e 

E
nv

ir
on

m
en

t i
n 

th
e 

St
at

e 
of

W
yo

. R
ob

er
t E

. &
In

di
a.

W
yo

m
in

g,
 H

ug
h 

C
. C

ol
um

n

36
, 8

80
. 0

0

Sa
m

pl
e 

on
ce

 a
 m

on
th

, e
ve

ry
 w

or
ks

ite
 in

 e
ve

ry
 m

in
e 

in
 W

yo
m

in
g,

fo
r 

ra
do

n 
an

d 
ra

do
n 

da
ug

ht
er

m
ea

su
re

m
en

ts
 a

nd
 o

th
er

 s
ig

ni
fi

ca
nt

ep
id

em
io

lo
gi

ca
l m

at
er

ia
l. 

T
he

 d
at

a 
fr

om
 th

es
e

m
on

th
ly

 s
am

pl
es

sh
al

l b
e 

co
m

bi
ne

d 
in

 q
ua

rt
er

ly
 r

ep
or

ts
 f

or
 e

ac
h

m
in

e.

ec
em

be
r 

1,
 1

96
9 

to
D

ec
em

be
r 

31
,1

97
1.

.

C
PE

-6
9-

10
9E

st
 a

bl
is

h 
a 

Sy
st

em
 to

 O
rg

an
U

ni
ve

rs
ity

 o
f 

U
ta

h,
 S

al
t L

ak
e 

C
ity

, U
ta

h,
 D

eO
rr

29
9,

 6
15

. 0
0 

D
ec

. 1
, 1

96
8 

to
 J

un
e

ni
ze

 D
at

a 
fr

om
 U

ra
ni

um
 M

in
er

 S
tu

di
es

,
W

ri
gh

t.,
' V

ic
to

r 
A

rc
he

r.
30

, 1
07

2.

D
es

ig
n 

an
d 

im
pl

em
en

t t
he

 d
at

a 
re

tr
ie

va
l

sy
st

em
.s

i a
nd

 th
e 

va
r-

io
us

 c
om

pu
te

r 
pr

og
ra

m
s 

in
vo

lv
ed

 in
 im

pl
em

en
ta

tio
n

of
 th

e 
se

ve
ra

l
ob

je
ct

iv
es

 a
ss

oc
ia

te
d 

w
ith

 th
e 

st
at

is
tic

al
 a

na
ly

si
s o

f 
ep

id
em

io
lo

gi
ca

l
da

ta
 f

ro
m

 u
ra

ni
um

 m
in

er
 s

tu
di

es
.



C
.P

E
-6

9-
11

9S
pe

ci
al

l
St

ud
y

of
U

ra
ni

um
St

.
N

.r
ar

y'
s

Il
os

pi
t a

t,
G

ra
nd

iin
nt

io
n,

91
. 8

83
.. 

00
A

pr
il 

15
, 1

1P
11

19
 to

7A
lin

er
s,

 V
ic

to
r 

A
rc

he
r.

.
G

en
o 

Sa
cc

on
ia

nn
o.

.
ja

m
ot

ry
 3

1,
 1

97
2.

1)
re

pa
re

 e
xa

tn
in

e 
an

d 
in

te
rp

re
t a

pp
ro

xi
nt

at
el

y 
20

00
 s

pa
t I

nn
sl

id
es

 e
ac

it 
ye

ar
 f

ro
m

 s
am

pl
es

 p
ro

vi
de

d 
by

 t 
he

 G
ov

er
nm

en
t, 

.A
.I

in
er

s
vv

lio
 s

ho
w

 s
us

pi
ci

on
s 

sp
ut

a,
 e

st
im

at
ed

 to
 b

e 
30

 p
er

. y
ea

r.
,

-.
vi

ll
be

:
tr

an
sp

or
te

d 
to

 S
t. 

N
la

ry
's

. .
tio

sp
ita

l w
he

re
 th

e 
:c

on
tr

ac
to

r 
sh

al
l

ca
rr

y 
ou

t .
fu

rt
he

r 
te

st
s.

B
O

SH
-9

9-
77

1-
2E

va
lu

at
io

n 
of

 W
or

ki
ng

 L
ev

el
D

un
ca

n 
H

ol
id

ay
, S

al
t L

ak
e 

t'i
t v

,-
 U

ta
h.

C
on

ce
pt

 in
 U

ra
ni

um
 M

in
es

, H
ug

h 
C

. 0
61

-
m

an
.

12
.. 

38
5.

 0
0

A
nt

. 1
2,

 1
97

1 
to

A
n.

 1
1,

, 1
97

2.

E
va

lu
at

e:
 ti

le
 'v

al
id

ity
 o

f 
th

e 
us

e 
of

 N
V

 L
 (

N
vo

rk
 le

ve
ls

) 
an

d
(w

or
k 

-l
ev

el
 m

on
th

s)
 f

or
 h

e 
es

tim
at

io
n 

of
 th

e 
ra

di
at

io
n 

ha
za

td
pr

o-
du

ce
d 

I)
\ .

1.
1:

E
do

n 
da

ug
ht

er
s.

E
IS

N
I-

99
-7

1-
01

.2
E

va
ln

at
io

n 
of

 U
nd

er
gr

ou
nd

- 
N

ew
 M

ex
ic

o 
lif

ea
lth

 a
nd

 S
oc

ia
l S

er
vi

ce
s 

D
ep

ar
t-

00
, 0

95
. 0

0
Ju

ne
 2

5,
 1

07
1 

to
U

ra
ni

um
 M

in
e 

E
n.

vi
ro

tn
ne

nt
 in

 S
ta

te
 o

f
m

ea
t, 

Sa
nt

a 
-F

e,
 N

.. 
M

ex
. _

A
ar

on
 B

on
d.

,J
un

e 
24

, 1
07

2.
.

N
ew

 M
ex

ic
o,

 H
ug

h 
C

. C
ol

m
an

..
D

ev
el

op
 a

n 
ad

eq
ua

te
 b

od
y 

of
 a

bi
.3

1.
itl

0 
e,

 w
ih

ia
se

d 
en

vi
ro

nm
en

ta
l

da
ta

 w
ith

 W
hi

ch
. i

t w
ill

 1
)e

 p
4,

..i
.b

le
 to

 e
va

lu
at

e 
th

e 
tic

et
tp

at
io

na
l

ex
po

su
re

 o
f 

gr
ou

ps
. E

ve
ry

 -
w

ol
ks

ite
 in

 N
ew

w
ill

 b
e 

sa
m

pl
ed

fo
r 

ra
do

n 
11

1.
.a

ug
ht

er
 le

ve
ls

.



APPENDIX H

NOISH GRANTS, BY PROGRAM AREA

Grant number Name, institution, project title Fiscal year Fiscal year
1971 support 1972 support

1. ASBESTOSIS

OH 00305=07 Irving Selikolf, Jr., Mt. Sinai Hospital, $69, 524 $75, 277
New York, N.Y., "Asbestos Exposure
and Cancer in the General Population."

OH 00320=05 Irving Selikoff, Jr., Mt. Sinai School of 37,609
Medicine, New York, N. V., "Relation of
Smoking to Neoplasic in Asbestos
Workers."

OH 00323=06 Andrew Reeves, Wayne State University, 5,109 7$ 600
Detroit, Mich., "Inhaled Asbestos and
Pulmonary Cancer and :i'leural Aleso
theliom ft."

OH 00326-04 Paul Gross, Industrial Hwilth Foundation, 51:246
Pittsburgh, Pa., "Asbestos Dusts, Their
Pathogenic Components.

OH 00332-03 Ross W. Smith, Un;:versity of Nevada, 66,775 __==

Reno, Nev., "Ac,tu- burface Chemistry
of Asbestos Minerals:"

OH 00354 =01 Paul Gross, Industrial Health Foundation, 36, 193
Pittsburgh, Pa., "Dose-Effect Relation-
ship of Asbestos Dust."

2. BEHAVIORAL
FACTORS

OI 00331-03

OH 00346-01

184

Elliot D. Weitzman, Montefiore Hospital 73, 924 _ _ _ _
and Medical Center, Bronx, N.Y., The
Sleep-Waking Cycle and its Neuro-
Endocrine Correlates".

Earl L. Wiender, University of Miami, 92,476
Coral Gables, Fla., "Computer-based
Training for Watchkeeping Tasks".



NIOSH GRANTS, BY PROGRAM AREAContinued'

Grant number Name, institution, project title Fiscal year Fiscal year
1971 support 1972 support

3. BERYLLIUM

EC 00306-03

4. BYSSINOSIS

Harriet L. Hardy, Massachusetts Institute
of Technology, Cambridge, IN , 'long
Tem Study of Beryllium Disease".

None

OH 00302-01 Kaye H. Kilburn, Duke University, Dur- $124, $16
ham, N.C., "Prevalence, Pathogenesis
and Control of Byssinosis".

Olf 00304-0S Arend Boulth ys, John B. Pierce Foundation, 67,460
New ffaxen, Conn., "Physiological Stud-
ies on Byssinosis ".

5. ENGINEERING

EC 00207-12

OH 00344 -01

OH 00345-02

6. NOISE

Gaylord W. Penney, Carnegie-Mellon Uni- *None
versity, Pittsburgh, Pa., "The Dust Layer
and Precipitator Efficiency".

Stuart A. Hoenig, University of Arizona, *None
Tucson, Ariz., "A New Detector for Car-
bon Monoxide in Air".

George C Guilbault, Louisiana State Uni- 26, 496
versity, New Orleans, La., "Use of Solid
State Detectors in Air Pollution Re-
search".

EC 00447-01 W. B. Itturian, University of Georgia, *None --
Athens, Ga., "Behavioral Toxicity of
Noise in Immature Mice".

OH 00341-01 Paul L. Michael, Pennsylvania State Uni- *None
versify, University Park, Pa., "An Ob-
jective Method for Evaluating Ear Pro-
tectors".

OH 00350-01 Wallace D. Ward, University of Minnesota, 40,235
Minneapolis, Minn., "Damage-risk Cri-
teria for Intermittent Noise Exposures".

*See footnotes at end of table.
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NIOSH GRANTS, BY PROGRAM AREAContinued

Grant umber Name, institution, project title . Fiscal year Fiscal year
1971 support 1972 support.

6: NOISEContinued

OH 00366-01

OH 00365-01

7. OCCUPATIONAL
RESPIRATORY
DISEASE

OH 00387-01A 1

OH 00306-12

OH 00310-12

EC 00227-03

OH 00335-03

OH 00333 =02

OH 00340-03

0II 00353-01

'See foot nu tek

186

Harold D. Warner, Curators of University 0 3, 922
of Missouri, Mo., "Effects of
Three Sound Envi:71nments on Human
Behavior".

Norman W. Heimstra, University of Sou
Dakota, Vermilion, S. Dak.. "Noise and
Human Performance"

0 20, 243

Morton M. Ziskind, Tubule University, $70,242
New Orleans, La., "Accelerated Silicosis
in Sandblasters".

Dean A. Emanuel, Marshfield Clinic Foun- 31, 532 29, 584
dation for Tetlieal Research and Eduea-
Lion, Marsitheld, Wis., "Farmer's Lung--
An Experimental Investigation".

Benjamin G. Ferris, Jr., Harvard Uni- 51,176
varsity, Boston, Mass., "Respiratory
Disease and Environmental Exposure".

Edward D. Palmas, New York University *None
Medical Center, New York, N.Y.,
"Study of Lung Structure and Function
with Aerosols".

E. Bingham Mattheis, University of Cin- 32, 939
cinnati, Cincinnati, Ohio, "Response of
Alveolar Macrophages to Metals".

Hollis 0. Boren, Marquette School of 34,017 ____
Medicine, Milwaukee, Wis., "Autoradio-
graphic Response of Lung to Inhaled
Agents".

Nedd Robert Frank, University of Wash- 67, 254
ington, Seattle, Wash., "Respiratory
Effects of Inhaled Gases and Aerosols".

James H. Stebbings, University of Mimic- *None
sail, Minneapolis, Minn., "Cardiorespir-
atory Changes in an Employed Popula-
tion".



NIOSH GRANTS, BY PROGRAM AREAContinued

rant number Name, institution, project title

7. OCCUPATIL SAL
RESPIRATORY
DISEASEContinued

Fiscal year Fisenl year
1071 support 1972 support

OH 00367 =01 Yves C. Alarie, University of Pittsburgh,
Pittsburgh, Pa., "Respiratory Tract Ir-
ritants NIcchanism and Tolerance".

8. OCCUPATIONAL
HEALTH PROGRAMS

OH 00319-05

9. PHYSICAL AND
CHEMICAL ANALY-
SIS

A. Walter Hoover, Brookdale Hospital $24, 378
Center, Brooklyn, N.Y., "Occupational
Health Service in Small Industries'

$13, 159

EC 00217-0681 Eric C. Juenge, State College of Pittsburg, 2, 000
Pittsburg, Kans., "Butadienyl Plum-
banes- Dials Alder and Other Reactions".

B. G. Stephens, Wolf ,rd Colleg,e, Tartan 21,00324 =04 21,300
burg, S.C., "Extraction of Metal Com-
plexes by Propylene Carbonate".

OH 00330=03 Ronald L. Coleman, University of Okla- 85,
home, Oklahoma City, Okla., "Measur-
ing Carbon Mon,oxide Effects with Trace
Metals".

10. PHYSIOLOGY AND
ERGONOMICS

OH 00303-10 Rnrwood S. Belding, University of Pitts- 29,884
burgh, Pittsburgh, Pa., "Evolution of
Stresses of Exposure to Heat".

OH 00325-03 David Millard, University of Pittsburgh, 18, 717
Pittsburgh, Pa., "Physiologic Response
to Work Stress in Steelworkers".

OH 00328-02 Goidon G. Globus, University of California, **None
Irvine, Calif., "Biologic Aspects of Host
Factors in Accidents".

otnotes at end of table.
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NIOSH GRANTS, BY PROGRAM AREAContinued

Grant number Name, institution, j e Fiserd year Fiscal year
1971 support 1072 support

111. SAFETY

OH 00300-02

OH 00301 -02

OH 00343-02

TOXICOLOGY
AND PATHOLOGY

George N. Quern, Villnnova University, $14, 250
Villniiovn, Pa:, "Protection of Eyes, Face,
and Body".

George. Shively, Snell Memorial Founda- 27, 052
Mon, Inc., North Tarrytown, N.Y., "Read
Protection of Industrial Workers".

George N. Bycroft, Jr., Stanford Research 36, 802 , 675
Institute, Menlo P:a.k, Calif., "Mathe-
matical Model of a Head Subjected to a
Blow".

M. H. Samitz, University of Pennsylvania,OH 00303-14 26, 883 _ _

Philadelphia, Pa., "Clinical and Labora-
tory Studies of Metal Sensitivity".

EC 00168-11 1.. Walter Hoover, Columbia University,
New York, N:Y., "Absorption and Ex-
cretion of Mercury in Man."

0307-18 James S. Chisolm, The Johns Hopkins 59, 781
University, Baltimore, Md., "The Bio
chemical Effects of -Lead Poisoning".

OH 00309-14 Hervey B. Elkins, Massachusetts Depart= 13, 554
ment of Labor and Industries, Boston,
Mass., "Factors Affection the Excretion
of Industrial Poisons".

Carl A. Nan, University of Oklahoma *None
Medical Center, Oklahoma City, Okla.,
"Occupational Health Hazards of Rubber
Dust".

Jorge L. Litvak, Pan American Health 86, 693
Organization, Washington, D.C., "Man-
ganese PoisoningA Metabolic Dis-
order".

Klaus L. Stemmer, University of Cinein- 18, 204
anti, Cincinnati, Ohio, "Biological. Effects
of Chromium and Ferro-Chronic Alloys".

Sheldon D. Murphy, Harvard University, 30, 129
Boston, Mass "Biochemical and Physi-
()logic Response to Toxie Stress".

OH 00312-08

OH 00313-09

OH 00314-07

0II 00315-09

I et tnb1,.
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NIOSH GRANTS, BY PROGRAM AREAContinued

bcr institution, project title Fiscal year Fiscal year
1071 support. 1972 support

TOXICOLOGY
AND PATHOLOGY
Continued

00316-07 Kenneth C. Leibman, University of 839, 030
Florida, Gainesville, Fla,, "Metabolism
of the Carbon-Carbon Double Bond".

EC 00220-04 S. N. Pradhan, Howard Universi *None - -
Washington, D.C., wroxicological Stud
of Occupational Chemicals".

EC 00230-08 Herbert. H. Cornish, University of Miehi- **None_
gan, Ann Arbor, Mich., "Occupational
Hazards of Aminoethanols".

EC 00231-06 Frederick Sperling) Howard University, *None
Washington, D.C., "Turpentine inhala-
tion Toxicity".

OH 00321 -04 John E. Milner, University of Washington, 52, 046
Seattle, Wash,, "In Vitro Studies of
Occupational Dermatitis."

John \I. Peters, Harvard Univer-. 'None $29, 366
Boston, Mass., "Health Hazards of the
Di-isocylinates."

Rodney R. _ Beard,_ Stanford University, 107, 912
Palo Alto, Calif., "Effects of Carbon
Monoxide on Human and Animal
Behavior."

.Harold G. Petering, University of Cinin- 51, 589
nati, Cincinnati, Ohio, "A Study of
Mechanisms of Occupational Cd Tox-
icity:"

E. C. Vigliani, Universita Degli Studi 12, 500
Milano, Milan, Italy, "Chromosome
Studies in Human Lead Poisoning,"

Phyllis D. Kaplan, University of Cincin- 32, 984
nati, Cincinnati, Ohio, "Biological inter-
actions of Environmental Metals."

Herbert. H. Cornish, University of _Michi 44, 707
1, Ann Arbor, Mich., "Enzyme Induc-

tion and Environmental Toxicants":
Leslie M, Klevay, University of Cincinnati, '31, 262

Cincinnati, Ohio, "Vanadium Toxicity, A
Study of Mechanisms":

Eugene D: Robin, Stanford University, 70, 171
Palo .Alto, Calif., "Lung Cell Function
in Health and Disease ".

OH 0032 -04

EC 00315-03

OH 00337-03

OH 00339-02

OH 00347-01

OH 00348-01

OH 0")349-01

OH 00352-02

tuutes at or table.
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NIOSH GRANTS, BY PROGRAM AREAContinued

Grant number Name, institution, project title Fiscal year Fiscal year
1971 support 1972 Support

12. TOXICOLOGY
AND PATHOLOGY
Continued

OIT 00359-01

13. OTHER

011 00320-03

0I=I 00351 -0I S1

OH 00362=07

14. TRAINING

190

Stanley B. Gross, University of Cincinnati, SOS, 906
Cincinnati, Ohio, "Variables Affecting Es-
timation of Human Body Burden".

Clyde Orr, Jr., Georgia. Institute of Tech 49,698
nology, Atlanta, Ga, "Formation of
Nonvolatile Particulates from Organic
Vapors".

George E. Briggs, Ohio State University,
Columbus, Ohio, "Scientific Evaluation".

15 000,

Vittorio Puddu, Centro Minattie Cardio- 0 S2, 300
vuscolari, Rome, Italy, "Death Rates
Among Italian Railroad Employees".

OH 00002 =06 Norman W. Heimstra, University of South 55, S92
Dakota, Vermillion, S. Dak., "Accident
Prevention Research".

011 00004-05 Harry W. Case, University of California, 49, 571
Los Angeles, Calif., "Accident Causa-
tion".

OH 00016-11 Dade W. Moeller, Harvard University, 73, 625
School of Public Health, Boston, Mass.,
"Environmental Health".

OH 00018-09 Fred H. Shillito, Ohio State University, 79 159
Columbus, Ohio, "Occupational Health".

OH 00020-06 Bernard D. Tebbens, University of Calif= 09,371
ornia, Berkeley, Calif., "Environmental
Health".

OH 00024-05 Ralph G. Nevins, Kansas State University, 51, 400 =

N {la tt en, Kans., "Bioen,,ironmental
Engineering ".

OH 0002S-04 Bernard Saltzman, University of Cincin- 144, 033
mai, Cincinnati, Ohio, "Industrial
Hygiene ".



M051-1 GRANTS, BY PROGRAM AREAContinued

Grant number N:itne, institution, project title Fkal year rkvai year
1971 support 1972 ,,upport

14. TRAINING t inned

( )1 I 000:31-03

011 00036-10

01 =1 00037-08

011 1100811 -0;3

Oil 00099 -02

01-1 0010:3-02

Gorgc C. West, University of Alaska,
Alaska, " "1 ii

Carl A. Nan, UniveNity of oklahonm,
)10.1homn City, Okla., ,cupational

Fact ON in lfealth".
Bertram P. Dinman, Universi of Michi-

gan, Atm Arbor, 'Alia., "Industrial
Health".

Richard G. PNtrson, North C'arnlitsit State
University, Ra high, .N.C., "Systems
Safety Engineering".

David Froser, Univer
lino, Chapel lull, N
I (eon h".

Erwin It. Tiellaner, New
New York, New York,
13iomeehanics",

( 00118-02 Kenneth C. St Mart of Pitts-
burgh, Pittsburgl., Pa., "AC011:41.113 En-

vironment al Con tro I".
Mt 00129 -02 Donald W. Ross, University of el ncitilliti,

Cincinnati, Ohio, "Industrial Psychiatry"
OH 00135-01 Knowlton J. Caplan, Univesrity of Min- 77,655

nesot a, Minneapolis, Minn., "Occupa-
tional Health".

Off 00137-01 Philip E. Enterline, Univerity of Pitts- 30, 459
burgh, Pittsburgh, Pa., "Industrial Bio-
statistics".

OH 00156-01 William M. Anderson, California Com- 23, 241
munity Colleges, Sacramento, Calif.,
"Occupational Safety and Health".

OH 00162-01 George H. Brooks Auburn University, 52, 956
Auburn, Ala., "Occupational Safety and
Health".

OH 00163-01 John V. Grimaldi, New York University, 133, S97
New Yor:L N.Y., "Occupational Safety
and Health".

North Caro-
"Oecu pa t ion a I

rk Universt
lipatiot

None

$7:3, 04,1

i0S, 740

77,702

111, SOS _

110, 261

102,847

20,052 _

notes at ova of table.
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NOSH GRANTS, BY PROGRAM AREAContinued

Grant Humber Name, institutiou, project title Fiscal year Fiscal year
1071 support 1072 support

14. TRAININGContinued

OH 00201-01 John Cho llman, Indiana Universuy of Penn, $72, 290
sylvania, udiana, Pa., "Bachelor of
Science Program in SafetT Manage-
ment".

OH 00002-01 Thomas J. Coleman, National As-so iation $12 250
of Hearing and Speech Agencies, Wash.
ington, D.C., Short-term training project
on "Industrial Hearing Conservation".

OH 52856-01 Mario C. Battig,elli, University of Calor- 17, 746
Ca rdiovaseular Research Institute,

'an Fi -o Calif., Specid Fellowship.
Support,' by fiscal yesr 1770 funds.

"Supported by fiscal year 1909 funds..
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INS11 IE FOB (XIIPATIONAI. 4,11:111). ,1 \11 1!1.:1:111

REQUEST FOR HEALTH HAZARD EVALUATION

This form is provided to assist in registering a request for a health hazard evaluation with the
U.S. Department of Health, Education, and Welfare as provided in Section 20(a)(6) of the Occupa-
tional Safety and Heath Act of 1970 and 42 CFR Part 85. (See Statement on Reverse Side)

Name of Establishment Where Alleged Hazards) Exist

Company

Address

Street

City

Telephone
_

State Zip Code

1. Principal Company Activity

(nanolactering, construction, transportation, seleices, etc.)

2. Specify the particular building or warksite where the alleged hazard is located, including
address.

3. Specify the name and phone number of employer's agent(* in-charge.

4. Describe briefly the hazard(s) which exists by completing the following information:

Identification of Hazard or Toxic Substance(s)

Trade Name (If Applicable) Chemical Name

Manufacturer Does the material have a warning label? Yes No

If Yes, attach copy of label or a copy of the information contained on the label.

Physical Form: Dust o
Type of Exposure? Breatoing

Number of People Exposed

Occupations of Exposed Employees

Gas ID Liquid 0 Mist 0 Other 0

Swallowing 0 Skin Con act 0

Length of Exposure (Hours Day)

Activities of Employees During Exposure

5. Using the space below describe further the nature of the conditions or circumstances which
prompted this request and other relevant aspects which you may consider important, such as the
nature of the illness or symptoms otexposure, the concern for the potentially toxic elfects of 3

new chemical substance introduced into the workplace, etc.

Hsm.598
1 1 /7 1

206

-FORM APPROVED
OMR NO.68.R1235



(a) To your knowledge has this hazard been considered previously by any Government agency?

(b) If so, give the name and address of each.

(c) and, the approximate date it was so considered.

1. (a) Is this request, Of a request alleging a similar hazard, being filed with any other Govern-

ment agency? (I)) If so, give the name and address of each.

The undersigned (check one

0 Employer 0 Authorized Representative of employees"'

believes that a substance (or substances) normally found at the following place of employment may

hove potentially toxic effects in the concentration used or found.

Signature

Typed or Printed Name

Street
Address

City

Date

Telephone

State Zip Code

If you are a representative of employees, state the name and dddilss of your organization

Please indicate your desire:

0 I do not want my name revealed to the employer.

0 My name may he revealed to tne employer.

Authority:

Section 20(a)(6) of the Occupational Safety and Health Act, [29 U.S.C. 669 (a) (6)] provides as

follows: The Secretary of Health. Education, ano Welfare shall...determine following a written re-

quest by any employer or authorized representative of employees, specifying with reasonable par-

ticularity the grounds on which the request is made, whether any substance normally found in the

place of employment has potentially toxic effects in such concentrations as used or found. and
shall submit such determination hoth to employers and affected employees as soon as possible. If

the Secretary of Health, Education, and Welfare determines that any substance is potentially toxic

at the concentrations in which it is used or found in a place of employment, and such substance is

not covered by an occupational safety or health standard promulgated under section 6, the Secretary

of Health, Education, and Welfare shall immediately submit such determination to the Secretary of

Labor, together with all pertinent criteria.

*An ''authorized representative 01 employees. is defined 442 CFR Part 65.7001 as a person who reptesebts the
employees al the establishment from whicb the rebues1 originates for purposes of collective bargaining, of who
has written authorization fromtwo or more employees At the place 01 employment to represent them under the
Act, or any employee in any case where three or less employees work for the same employer or in the same work°
place. The written authorizations do not need to he attarAed to the request form.

Send the completed form to:

U.S. Department of Health, Education, and Welfare

National Institute for Occupational Safety and Health

Division of Technical Services

Hazard Evaluation Services Branch

Cincinnati, Ohio 45202
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SELECTED NIOSH PUBLICATIONS

Anderson, Daniel P., J. A. Seta and J. F. Vining: The Effect of Pulsation Dampening on the Collection
Efficiency of Personal Sampling Pumps, DREW, PHS, IISM I.1, NIOSH, Cincinnati, Ohio,
September 1971, TR-70.

Archer. Victor E,: Lung Cancer Among Popuhttions Having Lung Irradiation. the Editor,
Lan cet, 2,1261 -1226, Dec. 4, 1971.

Ayer, Howard E.: Byssinosis. Chemical Rubber Company Critical Reviews in Environmental Control,
2 :2, 1971.

Ash, Robert M. and J. R. Lynch: The Evaluation of Gas Detector Tube Systems: Benzene. Am can
industrial Hygiene Association Journal, 32:6, 410-11, June 1971.

Ash, Robert M. and J. R.. Lynch : The Evaluation of Gas Detector Tube Systems: Sulfur Dioxide.
American Industrial Hygiene Association Journal, 32, 490 191, July 1971.

Ash, Robert. and J. R. Lynch: The Evaluation of Clas Detector Tube Systems: Carbon Tetrachloride.
American Industrial -iene Association Journ 1, 3R:8, 552453, August 1971:

Brown, Mary Louise: The Extended Role of the Nurse in the Occupational Mental Health Program.
Occupational Health Nursing, 19:51 13-18, May 1971.

Brown. Mary Louise: The Extended Role of the Nurse in Occupational Mental Health Progranni.
Induerial Medicine, 40:9, 17-23, December 1971.

Cohen, Alma! Airport Noise, Sonic Boom and Public Health. Proceedings of Con .enee.. Aircraft
and the F:9 ironment, Society of Automotive Engineers, Washington, D.C., 42 -55, bruary 1971.

Cooper, Charles V., Lowell D. White, and Richard E. ICupel : Qualitative Detection Limits for Specific
Compounds Utilizing Gas Chromatogra ph ic Fractions, Activated Charcoal and a Mass Spectrometer.
American Industrial Hygiene Association Journal, 3 :61 June 1971.
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er, W. C'., L. J. Cralley, B. J. Ferris, P. Gross, D. A. Holaday, I. J. SelilcotT and G. W. Wright.:
osThe Need for and Feasibility.of Air Pollution Controls. Panel on A.,bestos, Committee

on Bic.lt gie Effects of Atmospheric Pollutants, National Academy of Sciences, 1971.



Cue lley, Electromotive Phenomenon in Metal 14 Mineral Particulate Exposures: Relevance to
Exposure to Asbestos and Ocettriice of Cancer. Antepicall. Industrial Hygiene Association Journal,
32:10, 053-001, October 1971.

Cralley, L. J. Evaluation of Asbestos Exposures in the Working Environment. 'Work Group on Airborne
Measurements, Subcommittee on Asbestosis, Pepoutlient Gon/408.cion. and International Association
On Occupational Health. Report, available from Presmyl V. Pelnar, Secretary of the Subcommittee
on Asbestosis, 1I3M Building, Suite 412, Montreal 113, Canada, 1h71.

Cralley, L. J.: Identification and Control of Aslwsto
elation io././tat, 32:2, 82-S5, February 1971.

sure.: ,11 rePlea )? Iiitlrr.slira. 111JQ '-ne Asso-

Dukes-Dobos F. IN.: Fatigue from the Point of View of -Urinary Metabolites. Etionomirs, 3140,
1971.

Edle, Lorice and Marlene T. Barnard: A Report on State Occupationa1 Health Legislatiom DHElv,
PUS, 1ISMIIt, NIOSH, (incinnati, Ohio, March 1971.

Ecle, Lorice: -Workmen's CompensationSome Notes and Comments on Recent gislation. Occupational
Health Nursing, 13-10, August 1971.

Edo, The Occupational Safety and Ilealth Act of 1970Recording and Reporting. 0 ttpationd
Health iVursing, 10:9, 13-15, September 1971.

_1 Ski, C. II. and L. E. Stettler: NoteA Gr, vimetric System to Study Adsorption on Fine Particle
Powders. Journal of Colloid and Into) fare Science, 37:4, December 1971.

mph reys, Clarl The Application of Heat Stress Indices. Journal of potiorial illrrlicine, 13:3,
377-379, Aug -ust 1971.

Humphreys, Clark M.: Pressure Los-es in Flexible Duets, Ame-
Journol, 32:11, November 1971,

Trial Hygiene Association.

Lee, .1. S. and V. E, Rose: Evaluating the Work Envirom titA National I Data Collection System.
A7/ Ind UStl'ial ilygiene Association Join iwil, 33:3, 19,1-198, March _

Lloyd, J. William : Long-Term Nlortalitv Study of S whet's. V, Resi)iratory Cower in 13 it
Workers. Journal of Oocapational Medicine, 13:2, 5:3-68, February 1971.

Lundin, F, E., .1. KT. 1Vagoner and -V. 1. Archer: RI 1)n 1./auglitor Exposure and Respiratory Cauce
Quantitative and 'Pen-world Aspects. NI()SII and NIE1 IS ,Toint 'Monograph No. 1, National Tao
rtirvrl Iii forrrirttinir ,YeTelee, Springfield, Va,, 1971.
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Moffitt, A. E. and ICupel, it E.: A Rapid Method Employing Impregmated Charcoal and Atomic
Absorption Spect.rophotometry for the Determination of Mercury. ilnwrican Industrial Hygieno
Association Journal, 32 :9, September 1971.

Moffitt, A. E. Jr., Quinn, Patricia M., and Lhntiaco, Leonard P.: Applications of Atomic Absorption
Spectrophotometty in Occupational Health Studies. ilmerican laboratol'y, August 1971.

Nenadic, C. M. and Crab le, J. V.: Application of Xray Diffraction to Analytical Problems of Occupa-
tional Health. American Industrial Hygiene ANsociation Journal, 32:8, August 1971.

Nettadic, C. M. and Crab le, J. V.: Application of X -ray DiffractionAnalytical Problems of °maim,
tional Health, iXI Mid-Anwrica S'yviposium, on Spectroscopy, Vol. 9, 1971.

ler, A., IV. R. Ayers, Abraham and M. Wilbur: Spirometiy Using Organizaation Techniques
(Revised). Journal of Chronic Diseases, 4:10, 643450, November 1971.

Powell, C. H.: Engineering Controls in Pilot Plants. Chemical Engineering Progress, 7:4, 71=73 April
1971.

Saecomanno, U., V. E. Archer, Auerbach, et : histologic Typaes of Lung Ca-acer Among Uranium
Miners. gamer, 37, 515-523, 1971.

Scheel, L. D., C. H. Gorski, it W. Vest, L. E. Stealer, IV. C. Tripp and Cl. P. Gray: A Gravimetric
System to Study Adsorption on Fine Powders. American Inrl. ustrial hygiene Assoviation Journal,
32:10, 673-681, October 1071.

Scheel, L. D., R. Kupel and D. Richards : Toxicity of Pyrolysis Products from a Chlorotrifluomethylene-
Ethylene Copolymer (Halm. Resin). Proceedings 2nd Annual Conference on. Toxicology, 111 ADC,
September 1071.

Stokinger, H. E.: Sanity in Research nd Evaluation of I nvironmental Ilertl
It(in Seven Commandments). Science, 174, 662-665, November 1971.
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Stoking H. E.: Sections on Ozone, Organic Peroxides, tolybdemitn, Susceptibility and Ilypersensi3
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